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COMPRESSED AIR. 


“COMPRESSED ALR INFORMATION” 


A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 


EDITED BY 


W. L. SAUNDERS, 
M. Am. Soc. C. E. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 





This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘‘ Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of engineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 


believed that the collection of this data in one book will prove of service to the 
engineer and student. 


The Editorials and other Writings of the Editor of “Compressed Air,” Covering 
a Period of Five Years, are Printed in this Book. 


NOW READY FOR DELIVERY, 


PRICE OF COPY, $5.00. - POSTAGE FREE. 
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In Placing Your Advertising 
for the New Year 


COMPRESSED AIR 
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IT REACHES THOSE WHO WANT TO BUY 


Advertising Rates upon Application. 


“COMPRESSED AIR” 
26 Cortlandt Street, — NEW YORK 
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Crane Motors, 
Portable Winches, 
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Our Goods are used by the 
U. Ss. GOVERNMENT 
in ALL NAVY YARDS 


wit Send for Illustrated Catalog. 


EMPIRE ENGINE @ MOTOR CO. 
Office and Works: ORANGEBURGH, N. Y. 
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These reports cover the entire United States, 
and give, at the earliest possible moment, news 
of all new mills, factories, machine shops and 
other buildings in this line to be built. 

They also report additions and improvements 
to be made, machinery to be purchased, incorpo- 
rations of manufacturing companies, and all 
other indicated opportunities to sell material 
going into mills, factories, etc. 

Our Daily Mill and Factory Reports are the 
most prompt and complete system of advance 
information ever issued, and are anywhere from 
a week toa month ahead of other information in 
this line. 


Terms, $5 a month 
Try them for a month 
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Compressed Air. 


Practical information upon Air-Compression 
and the Transmission and Application 
of Compressed Air. 
By FRANK RICHARDS, 12mo, cloth, $1.50 
John Wiley & Sons, New York. 
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“Compressed Air’”’ 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject. 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, : ; . ; , per year, $1.00 


All other Countries, 
Single Copies, 


SPECIAL. 
Clubs of ten subscribers, 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest knowledge of the 
application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands of operators of compressed air 
apparatus by club subscriptions at an extremely low cost. 


LIST OF BOOKS ON COMPRESSED AIR. 
Volume No. 7, Compressed Air,” : ° ° . cloth, 


March, 1902—February, 1903, inclusive. The twelve numbers of 
‘*Compressed Air,”’ which make up this volume are profusely illustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 


“Compressed Air Information,” Edited by W. L. Saunders, . ° - cloth, 


A Cyclopedia weeny Practical Papers on the Production, ‘l'ransmission and 
Use of Compressed Air 


** Pumping by Compressed Air,”’ by Edward A. Rix, 


A practical treatise on this subject, containing valuable information, with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 


** Compressed Air,” by Frank Richards, 2 . ° . Cloth, 

Compressed Air, by Frank Richards. Contains practical information upon air 
compression and the transmission and application of compressed air. 

“Liquid Air and the Liquefaction of Gases,” by Prof. T.O’Conor Sloane, 350 pages, 


Experiments upon 3 ee a of —- by Compressed Air in Paris, by A. 
B. W. Kennedy, , M. Inst. C. E., Emeritus Professor of Engineering i in 
University vn Hab po ton The 2 we 8 and Distribution of Power 
a Central Station by C ee Air, by William Cawthorne Unwin, B. 

,F.R.S., M. Inst. C.E., ° 2 ; : ‘ ° 


The Transmission of Power by Compressed Air, by Robert Zahner, M. E., 


** Tunneling,” wen treatise, by Charles Prelini, C. E. With additions by 
Charles 8S. Hil ~. 150 diagrams and illustrations, ‘ cloth, 


‘* Transmission of Power by Fluid Pressure,’’ by Wm. Donaldson, M. A. cloth, 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 
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Special Hose and Tubing for Pneumatic Tools 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufactu ring Co. 
NEW YORK 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 








MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 


THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 


cent. of the air locomotives in America and the majority of those in the world. 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. 


designs are automatic, easily controlled and free from complic: ations. 
SPECIAL, OFFER: 
free our 233 page catalogue describing 600 steam and 60 air locomotives. 


We can refer to 
Our 


On application of Mine Superintendent or prospective user, we will mail 


To accommodate others 
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7FOR ORILLS, PNEUMATICNY, 


MACHINES & DASH POTS 


————e © 
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E. F. HOUGHTON & CO.| 
247 West Somerset St., Philada. [f 
194 Lake Street, Chicago. 
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| CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE, 


AT HOME AND ABROAD. 


Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 


A.S.CAMERON STEAM PUMP WORKS 


P OTC) il ©) ap Sr KEE be NEW YORK CITY N.Y. US.A. 
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THE NAME 


Rand Drill Company 


MANUFACTURERS OF COM- 
PRESSORS, DRILLS AND THE 
IMPERIAL PNEUMATIC TOOLS 


Is known all over the world as that of THE firm from whom 
to buy Drills, Compressors and Pneumatic Tools; because: 


All machines manufactured by them are constructed 
on scientific principles. 

All machines are thoroughly tested before leaving the 
factory, and under no circumstances is an imperfect 
machine sold. 

The Compressors are built in 1000 styles and sizes 
tO meet every requirement. 

The Drills are made to withstand the hardest service 
and are the most economical on the market. 

We are so sure of the unequaled merits of the 
Imperial Pneumatic Tools that to convince you we will 
send any one of them on trial and pay expressage both 
ways if they fail to satisfy. 


Home Office, 128 Broadway, New York 
Boston Office, 13 Pearl Street 


Philadelphia Office, Stephen Girard Building 
San Francisco Office, 320 Rialto Building 
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“Compressed Fir,” 


THE COMPRESSED AIR MAGAZINE. 

A MONTHLY PUBLICATION DEVOTED TO THE USE- 
FUL APPLICATION OF COMPRESSED AIR. 
W.1,, SAUNDERS, - - Editor and Proprietor 
Cc. B. MORSE, - . - - Managing Editor 
J. E. QUINTERO, - - - - - ‘Treasurer 


Subscription, including postage, United States, 
Canada and Mexico, $1.00a year. All other coun- 
tries, $1.50a year. Single copies, ro cents, 

Advertising rates furnished on application. 

We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com- 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114 Queen Victoria Street. 

Those who fail to receive papers promptly will 

please notify us at once, 


Entered as Second-Class Matter at the New York, 
N. Y., Post Office. 


VoL. VIII. FEBRUARY, 1904. No. 12 


Compressed Air Cleaning. 


Some people have been horrified at the 
statement made by an official of the Pull- 
man Company that the blankets in the 
sleeping cars of that company are washed 
but twice a year. If the cleaning of these 
blankets was confined to these two baths 
the public might have cause for complaint. 


As it is the blankets receive a cleaning at 


the end of every trip that is far more 
effective than would be the ordinary visit 
to the washtub. At the end of every 


journey they are removed from the car 


and “blown out” with a blast of air 
under high pressure. 

The effectiveness of cleaning with air 
under compression is not appreciated by 
many. Experience, however, has demon- 


strated t6 those who have looked into the 


subject that it is of great value in secur- 
As a mat- 
ter of fact, the principle has been in suc- 
Who 


can name the first man or woman to hang 


ing proper sanitary conditions. 


cessful use for hundreds of years. 





a fabric out of 


doors to “air?” The 
fabric is freshened and purified as is pos- 
sible by no other means. 
ble results 


If these desira- 
accomplished by the 
wind, which is really air under a slight 


can be 


pressure, how much more advantageous is 
a blast of air more powerful than the 
strongest hurricane, but 
control ? 

In the by the wind 
the impurities are either carried away or 


under complete 


case of “airing” 
oxidized as the air finds its way through 
the tiny between the 
threads. A blast of air under heavy pres- 
sure accomplishes the same end, but in a 
much quicker time. Then, too, it pos- 
sesses the advantages of a brush, and any 


spaces fibres or 


material substances are brushed or blown 
away by power which is strong enough to 
carry particles several ounces in weight. 
The blast finds its into the very 
fibres carrying the oxidizing process to a 


way 


greater length and cleaning the cloth or 
fabric even more thoroughly than if it 
were given a bath in soapsuds. In fact, 
the powerful stream of air gives an “air 
scrubbing” which brushes, cleans and 
aerates the fabric, all in one process. 

Compressep Air has described a number 
of methods of cleaning by compressed air, 
but they are dependent upon the same 
basic principle, that of passing a moving 
column of air around or through the arti- 
cles to be cleaned, and as we have already 
noted, this principle is almost as old as 
man. 


A Lesson of the Chicago Theatre Disaster. 

A terrible disaster at the Iroquois Thea- 
tre, Chicago, has drawn public attention 
to every variety of safety appliances which 
will help to prevent a repetition of Chi- 
cago’s awful experience. 

Many suggestions have been made, some 
of which are excellent and will, doubtless, 
Among these various methods 
it is not surprising that compressed air is 


be adopted. 
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included. A novel idea, however, in 
which that method of power transmission 
figures is advanced by a correspondent of 
the New York Sun, who, over the anony- 
mous signature of “An Actor,” writes as 
follows: 

“To the Editor of The Sun: 
There is a simple device in use upon every 
railway in this country which could be 
adopted for use in theatres and public halls 
in such a way as to preclude the possibility 
of locked doors and non-falling fireproof 
curtains in times of emergency. This is 
the air brake, operated from a central sta- 
tion and controlled by levers in various 
parts of each car in every train. By a few 
simple changes in this mechanism it could 
be arranged so that a compressing or ex- 
hausting engine in the machine room of 
the theatre would not only unlock but 
force open every door in the auditorium of 
any theatre. At the same time the pneu- 
matic power could force the asbestos cur- 
tain down—not merely release it for a fall, 
but actually force it to the stage floor; 
and while this was being done another 
division of the mechanism could turn up 


Sir— 


every exit light and any number of emer- 
gency lanterns that might be provided. 

“ Such a machine could be controlled by 
buttons or cords in the auditorium, one at 
every seat, or one at every row of seats. 
Any spectator could, by pressing a button 
or by pulling a cord, at one act lower the 
fireproof curtain, open every exit and turn 
on every light in the house, regardless of 
By 


the use of such machines one of the prin- 


what was going forward on the stage. 


cipal causes of panic and its terrible conse- 
quences would be averted, for nothing is 
more terrifying to an audience than the 
darkness of a theatre auditorium in time 
of peril.” 

If any system to accomplish automati- 
cally all the desired ends at the same time 
is adopted, there is no reason why com- 
pressed air cannot play a most important 
While this suggestion to utilize the 


part. 





COMPRESSED 


AIR. 


air brake of the steam railway is feasible, 
a more simple method similar to that used 
to close the bulkhead doors on a warship 
would be preferable. Instead of closing 
the doors the same principle could be ap- 
plied to open the exits and to lower the 
asbestos curtain, adjust the skylights and 
whatever else was necessary in case of fire. 
This system could be easily controlled at 
various points behind the scenes and in the 
auditorium. 

There is common sense in “An Actor’s ” 
suggestion, although the device would re- 
quire important changes before it 
adapted to the very different conditions. 
As long as human agency is depended on 
in case of emergency there is bound to 


was 


come a time when a misunderstanding or 
a sudden unexplainable fear will change 
the best laid plans. Of all the methods of 
power transmission there is none more 
reliable than the air itself. Compressed 
air’s advantage in that direction has long 
been recognized and for that reason it is 
used to accomplish certain results where 
failure would mean if not fatal 
disaster. There is no reason why it can- 
not be put to practical use in theatres to 
another such catastrophe. 


serious, 


prevent 


Sawing by Compressed Air. 


Considerable attention has been drawn 
to a new invention recently appearing in 
the west which introduces the use of 
compressed air for operating a_ saw. 
This appliance is known as the Redfield 
pneumatic engine and frame and is built 
by the Ashland Iron Works, of Ashland, 
Ore. This is adapted for operating drag 
saws for cutting logs, cord wood, heavy 
timber and for general use in timber and 
log camps, displacing hand power equip- 
ment. now generally used. Compressed 
air to operate the engine and saw can be 
obtained by using a steam, belt, gasoline 
or electric driven compressor or by an 
ordinary locomotive air pump attached 
to the boiler of any logging or portable 
engine. 
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The pneumatic engine is capable of 
making from 125 to 150 strokes per min- 
ute, depending on the pressure of air 
used. At 60 pounds pressure it will 
develop 2% horse-power. The engine 
weighs 50 pounds, being constructed al- 
most entirely of brass and steel tubing. 
It is claimed for the valve motion, which 
is of an entirely new design, that it has 
no coimplicated valves or parts to get out 


COMPRESSED AIR. 
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the woods by the McCloud River Lum- 


ber Company, of McCloud, Cal. It 
proved so satisfactory after a thorough 
test that an order for a number was 


placed. 

The accompanying illustrations serve 
to show the constructive details of a 
24 by 30-inch pneumatic engine and 16- 
inch frame. Figure No. 1 shows a vertical 
longitudinal section on centre line of en- 





THE 


PNEUMATIC 


oi order and that it is very simple and 
easy of adjustment. The frame is made 
of machine steel and wood and though 
light in weight is strong and durable. 
The makers declare that one man with 
one of these machines can easily cut 10 
cords of 2-foot wood per day, or 50,000 
leet in logs, reducing the present labor 
expense at least 50 per cent. The first 
machine constructed was given a trial in 








SAW AT WORK. 


gine, and Figure No. 2 is a general draw- 
ing of the engine and frame complete. 
Referring to Figure No. t. 

It will be seen that the engine consists 
of a cylinder J made of solid drawn brass 
tubing, in which is the piston and tubu- 
lar piston rod Jl]; two brass cylinder 
heads A and Al with their respective 
valve chambers, ports and passages; a 
tubular valve H provided at the rear end 
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with the ports B, C and D, with a divid- 
ing wall or bridge O between ports C 
and D, and two sets of snap rings P and 
Pl, and also provided at the forward end 
with the ports E and F, and the bridge 
Q and the snap rings RK and R; the 
guide M is a part of the forward cylinder 
head, and serves as a guide for a tubular 
guide rod which is not shown on this 
plate, but which is connected with the 
crosshead on the main piston rod and 
actuates the tubular valve and also serves 
to keep the crosshead and attached saw 
in a vertical position. 

Referring to Figure No. 2. 

On the front cylinder head is a rocker 
arm A which is connected to the tubu- 
lar valve by means of the connecting rod 
shown on drawing, and as the piston 
moves backward and forward the guide 
rod R on which is fastened the cams B 
and Bl also moves backward and _ for- 
ward being attached to the crosshead, 
and as the piston approaches either end 
of its stroke the cams B and Bl alter- 
nately come in contact with the rocker 
arm A causing it to oscillate and trans 
mit its motion to the tubular valve which 


controls the distribution of the air to 
the cylinder. 
Referring again to Figure No. 1 the 


modus operandi is as follows: 

The piston being at the beginning of 
its forward stroke, the valve will be in 
the position shown on the drawing, and 
the air which is conveyed to the cylinder 
through a hose from the supply reser- 
voir, enters the back cylinder head K 
through the air supply chamber 4A, 
thence through port B/ of the valve 
chamber bushing and port B of the 
valve to the inside of the tubular valve 
H and passes through port C and Cl 
and passage G to the cylinder. The 
piston now moves forward and the for- 
ward end is open to the atmosphere 
through passage G and port Fl and F. 
As the piston approaches the end of its 
forward stroke the cam Bl shown on 
Plate No. 2 comes in contact with the 
rocker arm 4, moving it and the tubu- 
lar valve ahead, bringing port E of the 
tubular valve H in communication with 
port F/ of the valve chamber bushing LI, 
also port C of the rear end in communi- 
cation with port Bl and port D in com- 
munication with port Gi. Air is now 
supplied to the forward end of the 
cylinder through ports B/ and C thence 
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through the tubular valve H, the ports 
i and Fil and the passage G. As the 
port D is in communication with port 
Gl, the exhaust takes place through pas- 
sage Gl, ports Cl and D, and out through 
the open end of the tubular valve H. 

The function of the bridges O and Q 
and the snap rings P and P/ and FR and 
Kl will be readily understood and needs 
no further explanation. The split cone J 
around the tubular valve H on the rear 
head is adjusted by means of the brass 
nut shown on the drawing and 
ihe purpose of causing an even exten 
sion to the tubular valve, thereby avoid- 
ing any possible movement of the tubu- 
lar valve in the way of slipping and to 
prevent any movement of the valve ex- 
cept at the proper time. 


serves 


The Stanley Heading Machine. 


an abstract of the 
by Mr. F. C. Swallow, of the Nuneaton 
Colliery in Warwickshire, England, 
which was read before the Institution of 
Mining Engineers, September 2, 1903, 
and subsequently published in the Col- 
liery Guardian, September 11, 1903. The 
abstract is very interesting and_ brings 
out a number of features in connection 
with the application of the machine as 
described in the paper. 

Let it be understood that the Nun- 
eaton Colliery, which is located near the 
town of Nuneaton, 1s owned and oper- 
ated by Mr. Stanley, who is the 
owner and proprietor of the Stanley 
heading machine. It would seem natural, 
therefore, that in getting data for a 
paper of this kind, he would gather it 
from machines working under the most 
favorable conditions. But for the benefit 
of the public it might have been better 
had he given general results, taken from 
all of the machines during the period of 
seven weeks. 


I have read paper 


also 


From a table recording the coal cut 
per shift by one annular groove ma- 
chine it shows a distance of 1,169 run- 
ning feet in seven weeks with one 


machine, cutting out a single heading 5% § 


feet in diameter. If this machine worked 
one eight-hour shift every 24 hours, it 
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aggregates 42 working shifts, and aver-| 


ages 27.88 running feet per shift, and all 
of the coal coming out of the heading 
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one car at a time, and, we presume, was 
mostly handled by one man. 27.88 run- 
ning feet represents an output of about 
20 tons of coal per shift, and it would 
appear that this amount of coal sill re- 
quire a good man to handle and work it 
from a point where it is dislodged by the 
cutter head, back past the heading ma- 
chine, and finally into the car. 

It might be well to mention that the 
mere shoveling of the coal back and into 
the car is not all the work that is to be 
done, and for the benefit of the readers 
of CompreEssED Arr, it will be well to 
consider a few of the details in connec- 
tion with the application of the machine 
and the work connected with it. The 
machine itself is very large, long and 
heavy, and when set up and ready for 
operation takes up most of the space 
in the circular heading, and leaves but 
little room for a man to pass by and 
to attend to his work of getting the 
coal back past the machine. This in 
itself requires a great deal of manual 
labor. But this is not all. The cutter 
head makes an annular’s groove, say 
three inches wide, leaving a very heavy 
core in the center, which, if it does not 
fall of its own weight, must be picked 
down with a hand pick by the helper. 
This work, together with that of getting 
the coal back past the machine repre- 
sents an enormous amount of labor, and 
we are at a loss to understand how one 
man can accomplish so much. 

The cutter head on the machine is car- 
ried forward by a central column with 
a screw feed, and is so constructed as 
to enable it to cut the groove three feet 
forward without stopping the machine. 
\t this point, however, all of the coal 
must be cleaned up and passed back be- 
hind the machine, and the cutter head 
drawn back a distance of three feet, and 
the whole machine moved forward 
against the face of the heading, when the 
same operation is repeated, so that in a 
distance of 27 feet, the machine has got 
to be shifted forward nine times, and 
anchored or made substantially fast and 
tight at each move so that it will stand 
up to the work ahead of it without work- 
ing backwards. 

I have had some little experience with 
the Stanley heading machine and know 
something of its application and limita- 


tion. I know that the machine is rapid 
when being operated under favorable 
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conditions. But where the conditions are 
not in every way favorable, it is a very 
slow and expensive machine to use. In 
order to use this machine to the best 
advantage and economy, the coal bed in 
which it is operated should be thicker 
than the cutter head is high, so that all 
of the cutting would be done in the coal, 
and at the same time leaving a coal roof. 
li the coal is harder at the top than it 
is at the bottom, the machine has a ten- 
dency to work downward, and if it is 
harder in the bottom than in the top, it 
then has a tendency to climb up, and 
thus gets out of line with the heading. 
When once out of line, there is hardly 
any way of getting it back into position, 
except by digging the machine out, 
leveling up the bottom and again start- 
ing it in line. Such a condition often 
requires two or three men for a day or 
two to get the machine out and lined 
up and ready to start anew. 

So it would appear that the Stanley 
machine, while it may have done re- 
markably well in Mr. Stanley’s mine in 
Nuneaton, cannot do so under all con- 
ditions. It is a machine which can only 
be applied successfully under ideal con- 
ditions, as is virtually brought out in Mr. 
Swallow’s paper: for he states that if the 
heading was to be “ driven with a Stan- 
ley heading machine 5% feet in diam- 
eter, it should be driven under the spire 
coal, which forms a very tough roof, and 
there is thus about 22 inches of coal left 
undisturbed.” 

I do not wish the reader to infer that 
I am in any way prejudiced against the 
Stanley or any other machine which can 
be used in any way to advantage in de- 
veloping or operating coal mines, and I 
feel certain that the Stanley header has 
been doing good work in England, espe- 
cially where the conditions are favorable 
to its use, and where rapid development 
is so essential. I believe it is conceded 
that this machine is better adapted to 
driving air courses than haulage ways, 
as by reason of the circular heading, 
which is only 5% feet in diameter, it is 
not large enough to be used as a haulage 
way. 

We have tried this machine in a num- 
ber of places in the United States, and it 
has been found that the conditions neces- 
sary for its successful use are so rare 
that it has fallen entirely into disuse. 


LL. J. Dares 








Compressed Air Locomotives, Built by the 
American Locomotive Company. 


A solution of the problem of mine 
haulage has been attempted variously by 
animal power, compressed air, electricity 
and steam. Of these methods, compressed 
air is easily first from the standpoint of 
convenience, safety and economy; con 
venience in always being ready for work 
when the air supply is adequate, safe in 
places that would bar the steam or elec- 
tric engine, owing to danger from fire 
or explosion from mine gases, and eco- 
nomical from the fact that there is no 
loss due to condensation as with steam, 
nor leakage as with electricity; the pres- 
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tives for use in and about mines, ore 
plants and furnaces. They are built of 
different sizes and types, of which two 
representative machines are illustrated 
herewith. The six-wheel engine has two 
storage tanks, thirty inches in diameter, 
in which is carried 170 cubic feet of air 
at 600 pounds pressure per square inch. 
Under these larger tanks and connect- 
ing with them by a reducing valve is an 
auxiliary tank ten inches in diameter 
which carries a working pressure of 140 
pounds per square inch. This pressure 
is used in plain slide valve cylinders, 
and is controlled by a shifting link mo- 
tion. In fact, the engines are identical 
with those in which steam is used. To 

















sure when once stored, suffering no loss 
of energy, until having passed through 
the cylinders of the engine. The passing 
of animal power in mines is rapidly tak- 
ing place, although mules are used in 
combination with air to some extent 
where air has not been provided to cover 
the needs of the entire plant. Under 
such conditions, the air motor is not 
seen at its best, but the compressor duty 
is correspondingly low. An additional 
advantage is had by the re-heating of air 
before admission to cylinders, but this 
refinement is not regarded with favor 
for mine work in general. 

The American Locomotive Company 
has long made a specialty of air locomo- 


overcome refrigeration at the exhaust, 
the exhaust openings, which are between 
the frame (as there are no exhaust 
pipes), are contracted so as to furnish 
just enough heat to keep expanded air 
above freezing point, which it does with- 
out material back pressure in the cylin- 
ders. This motor is designed for heavy 
work, and will exert a drawbar pull of 
6,000 pounds. This is equivalent under 
ordinary conditions of average mine 
track to a hauling capacity on level, of 
318 net tons of 2,000 pounds. Ona grade 
of 3 per cent., 60 net tons, and on a 
grade of 6 per cent., 28 net tons. The 
following general description will be of 
interest in connection with half tones: 
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GENERAL DIMENSIONS. 


Of 6-wheel Air Locomotive. 


Diameter of cylinders.. Q in, 
Stroke of piston...... 10 in, 
Diameter Gi driving 

wheels waeea'e nara 26 in. 
Total wheel base....... oS 
Total length over 

bumpers epee een 21 ft. 1034 in. 
Total height........... 5 ft. 1 in. 
Total Widths... 020006 5 ft. gin. 
Storage capacity for 

air 170 cu. ft. 


Storage pressure.......600 Ibs. per sq. in. 
Auxiliary and working 

pressure ............ 140 lbs. per sq. in. 
Weight 30,600 Ibs. 








COMPRESSED AIR. 2774 


storage capacity of air. This construc 
tion permits of the reduction of height 
necessary in restricted spaces, such as 
chambers and inside workings of low 
head way. The storage capacity of the 
tubes is forty cubic feet of air at 700 
pounds pressure per square inch. As 
in the case of the large machines there 
is a small auxiliary tank which is con- 
nected to the tube storage system by re- 
ducing valve which supplies to the cyl- 
inders a working pressure of 125 
pounds per square inch. The valves are 
controlled by a Walschaert valve gear 
which is substituted for the link motion 
for want of room under the machine, 
and because of the accessibility of its 
parts for inspection. These small ma- 








A smaller engine of the double tank 
type is made for use on sharp curves 
where the above described engine is not 


available. This machine is carried on 
four wheels, having a wheel base of 5 
feet 3 inches. The cylinders are 9 by 14 
inches, wheels 26 inches in diameter, the 
tanks 27 inches in diameter and the 
weight 22,100 pounds. The _ tractive 
power of this machine is 5,000 pounds. 
Capacity in net tons on level equals 267. 
On 3 per cent. grade, 53 tons, and on 6 
per cent. grade, 25 tons. 

The smallest motor is also of the 4- 
wheel design, but has ten-inch Mannes- 
mann seamless steel tubes to furnish 








chines, iike the mules, go down in a 
mine practically for life, and any scheme 
that facilitates repairs in case of break 
down, is of first importance. They are 
good for drawbar effort of 3,000 pounds, 
which gives a capacity on levels of 160 
net tons; on 3 per cent. grade, 32 net 
tons, and on 6 per cent grade, 15 net 
tons. The height and width are such as 
make these little motors available for 
use in situations where it is impossible 
to use animal power. The accompany- 
ing half tone and description convey a 
clear idea of the low workings these ma- 
chines can be used in. 
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GENERAL DIMENSIONS. 


Of small 4-wheel Air Locomotive. 


Diameter of cylinders. . 7 in. 
Stroke of piston....... 14 in. 
Diameter of driving 

2 2 SS eg ae 24 in. 
Total wheel base...... 4 ft. 3 in. 
aotal length.......:.. 12 ft. 3 in. 
7otal height. .......... 2 ft. I1 in. 
ZOtal -witth........... 6 ft. 4 in. 
Storage capacity for 

2A. eee 40 cu. ft. 
Storage pressure....... 700 Ibs. per sq.in. 
Auxiliary and working 

PE Wowk acs ke ss 125 lbs. per sq. in. 


Weight 1 RS ee 13,100 lbs. 

The American Locomotive Company 
has furnished many of these compressed 
air locomotives to the Pennsylvania Coal 
Company, the Delaware & Hudson 
Company and others, where results of 
the most satisfactory character are be- 
ing obtained by their use. 





Air Compressors.* 


As compressed air is coming into gen- 
eral use, it is essential that steam engi- 
neers should have a general knowledge 
of the principles governing its compres- 
sion, application and lubrication of the 
air-compressing cylinders. 

The use of compressed air is not the 
result of recent discovery; rather than 
this we can trace its use as far back as 
two thousand years before the Christian 
era, when it was used in connection with 
forges and blast furnaces for reduction 
of metals and forging of same. 

In 1653, we find the first record of com 
pressed air being used as a transmitter of 
power. At that time Denys Papin de- 
veloped the use of water for compressing 
air and forcing it to a distance to per- 
form work. 

From the time of the experiment men- 
tioned to the present patents too numer- 
ous to mention have been issued for 
devices to be used in connection with 
compressing air. In 1829, a patent was 
issued to Wm. Mann on a compound or 
two-stage compressor, which was prob- 
ably the first of its kind. With this ma- 
chine came the first suggestion of water- 

*Paper real by M. E. Stover before Ohio, No. : 


National Association of Stationary Engineers, “at 
Columbus, Nov. 5, 1903. 





COMPRESSED AIR. 


cooling or inter-cooling, which properly 
claimed not only to effect greater econo 
my, but also to decrease strain on the 
machine as well as to admit of °F 
construction of compressors. 

Further progress along this line was 
made about 1873 by means of water jets 
or sprays for inter- cooling, leading to 
the present-day methods of water-jacket- 
ing and inter- cooling systems, which have 
reached a degree of perfection that admits 
of but little further improvement except 
in details of construction. 

The precise limit of the compressibility 
of air at ordinary temperature is as yet 
an unknown quantity. It has been com- 
pressed to 14,000 pounds per square inch 
in experiments for blasting rock, and 
there seems to be no reason to doubt the 
assertion that any pressure may be ob 
tained within the limit of safety in 
strength of metals to hold the pressure. 

Even in these days of investigation and 
enlightenment we find many intelligent 


engineers who will not consider the 
claims of compressed air as a means of 
power transmission, because of a belief 
that its use means a great loss in 


economy. A little impartial investigation 
will, however, show that its value is 
unique in that it is always and instantly 
ready to do work at full capacity, and 
that it can be easily controlled at any 
required pressure. 

The compression of air from a lower 
to a higher pressure results in the con- 
version of energy into heat; the temper 
ature increases with pressure, but not in 
the same ratio. Tables have been pub- 
lished giving the rise in temperature for 
various pressures, but in actual practice 
these temperatures are not attained, for 
the reason that in the economical opera- 
tion of air compressors it is imperative 
that temperatures be kept as low as 
possible. In order to do this the heads 
and barrels of compressors are provided 
with jackets through which water circu- 
lates to absorb the heat of compression. 

Where the air is compressed in more 
than one cylinder the temperature is still 
further reduced by passing it through 
inter-coolers on its way from one cylin- 
der to the other. 

These inter-coolers consist of cham- 
bers or cylinders of cast iron, connecting 
the discharge of one compressing cylin- 
der to the inlet of the other. They con- 
tain a number of small tubes through 
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which the air passes, and over which 
water is kept circulating. 

With the two-stage type of compressor 
the air is compressed to from 30 to 4o 
pounds pressure in the first cylinder, and 
then passes to the second cylinder, where 
its pressure is raised to from 100 to 150 
pounds. Machines are constructed of 
the three and four stage type for pres- 
sures from 600 to 4,000 pounds. 

In a single-cylinder machine taking air 
at 60 degrees F. and compressing it to 
100 pounds, the air at discharge will be, 
theoretically, 485 degrees F.; but the 
cooling water of the jackets will absorb 
much of the heat and lower the temper- 
ature considerably, depending on the 
speed of the compressor and temperature 
and amount of cooling water. 

In a two-stage machine with compres- 
sion to 30 or 40 pounds, the discharge 
from the first cylinder will be from 200 
to 250 degrees F. In passing through 
the inter-cooler its temperature will be 
reduced to 80 or 90 degrees F.; the second 
cylinder raises the pressure to 100 or 150 
pounds, with a final temperature of from 
200 to 275 degrees F. The same process 
is followed with the three or four stage 
machines. 

In lubricating the interior of an air 
compressor cylinder conditions will be 
found different from those existing in a 
steam engine cylinder. In the former the 
heat is dry, while in the latter moisture is 
always present. Moisture has a tendency 
to wash oil from the surfaces, whereas 
with a dry heat the oil adheres to the sur- 
faces better, with the result that a given 
amount of oil will give better and longer 
service in the air cylinder than in a steam 
engine cylinder, both being of equal size. 

Owing to the intense heat, the oil used 
in an air-compressing cylinder must be 
of such a nature that it will not deposit 
a coating of carbon or burnt oil in and 
around the discharge valves of the com- 
pressor. If of too low flash test, the oil, 
on reaching the interior of compressor, 
will vaporize and pass off with the air 
without affording any lubrication to the 
wearing surfaces. If the oil is too dense, 
or is compounded with animal or vege- 
table oils, it will have a tendency to ad- 
here to the discharge valves and pas- 
sages, and will gradually change to a 
hard. brittle crust or layer of carbon, 
which in time will completely choke up 
the passages and render the valves in- 
operative. 
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It has been found by numerous experi- 
ments that, where the temperature of the 
air reaches 350 degrees F. to 400 degrees 
F., a pure petroleum oil of from 500 de- 
grees to 530 degrees flash test and of 
medium viscosity, will give the most 
satisfactory results. When the temper- 
ature does not rise to over 300 degrees 
F., a more limpid oil and of lower flash 
test can be used, say of 400 degrees to 
25 degrees flash test. 

It is very important that the air suction 
or intake pipe be so placed that air can 
be had that is free from dust and dirt, as 
any such substance will adhere to the oily 
surfaces of the compressor and in time 
interfere with the proper working of the 
valves. Complaint is often made about 
the quality of oil, when the real trouble 
is due to dirty air. 

Most cases of complaint about the for- 
mation of coke or carbon deposits come 
from users of single-cylinder compres- 
sors of small size and of the spring valve 
type. These machines are often worked 
above rated capacity; the air temperature 
goes above 400 degrees F., and the ten- 
dency of the attendants is to use too 
much oil, in which case the surplus oil 
gathers around the valves and passages 
and causes the trouble. For a cylinder 
12 inches in diameter or less, a half a gill 
of oil per ten or twelve hours should be 
sufficient. If the valves are mechanically 
operated a slightly greater amount may 
be necessary. 


The Concrete Dry-Dock at Kiel, Germany: 
Subaqueous Construction by Floating 
Pneumatic Caisson. 


The docking facilities of the German 
navy at the government yard at Kiel, 
Germany, have quite recently been ex- 
tended by the construction of a very 
large fixed dry-dock. The dock, which 
is double (having two dock chambers 
side by side). lies for the greater part 
of its length in open water, and consists 
of a solid concrete basin resting upon 
the clay subsoil of the harbor bottom 
without special foundation. The pecu- 
liarities of the location made the work 
of construction an exceedingly difficult 
problem; indeed, all ordinary methods 
were inapplicable or excessively costly. 
A wholly new plan of working was there- 
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fore devised, and with it the work has 
been successfully carried to virtual com- 
pletion. The central feature of the me- 
thod is the use of what is in effect a 
huge diving-bell—a great rectangular 
pneumatic caisson suspended over the 
work by a supporting framework carried 
on pontoons. This caisson formed a 
pneumatic working chamber in which the 
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far as is necessary for a full understand- 
ing of the work. 

CONDITIONS AFFECTING THE WorkK.— 
The dock is intended to accommo- 
date in either chamber the largest 
vessel of the German navy, at all stages 
of water and even under conditions when 
such a vessel exceeds its normal draft. 
as in case of injury. The large amount 
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FIG. I—LOCATION PLAN OF NEW 


concreting was carried on under 


CONCRETE 


air 


pressure, the site having been previously 
prepared for the concreting by dredg- 
ing. The work is sufficiently remarkable 
to merit close study, and to this end 
we give herewith a description and 
drawings of the construction plant and 
an outline of the method of working. 
The dry-dock itself we describe only as 


DRY-DOCK AT KIEL, GERMANY. 


of dredging which would be required for 
a floating dry-dock in Kiel harbor, and 
the greater operating cost, rendered a 
floating dock inadvisable. 


indicated in Fig. 1, which represents a 
ground plan of the location adopted. A 
bluff rising some distance back of the 
old shore line limited the inshore length 
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of the docks, and the remaining portion 
therefore projects out into the harbor. 

There is practically no tide at Kiel, 
but considerable variations of water level 
are caused by continued winds; varia- 
tions up to 3 feet above and below nor- 
mal are not rare. The normal depth of 
water at the outer end of the dock site 
is 25 to 40 feet. The subsoil consists of 
sand and gravel, bearing clay in the 
upper layers; farther down is a stratum 
of compact sand overlying good blue 
clay. Over the sand and gravel is a con- 
siderable depth of very soft mud, which 
forms the immediate harbor bottom. 
The depth of satisfactory foundation 
strata—sand and clay—is from 40 to 70 
feet below water level, at the outer end 
of the site; the overlying strata are in 
general strongly water-bearing. Under 
these conditions any method of coffer- 
dam construction seemed out of the 
question. Recourse was therefore had to 
the pneumatic process, using the sus- 
pended caisson to be described farther 
on. 

The dock has no special foundation, 
but rests directly on the clay subsoil. 
The dimensions of each of the two dock 
chambers are: Length inside, 574 feet 
(175 m.); top width of entrance, 98.4 
feet (30 m.): depth, 36.9 feet (11.25 m.) 
at the entrance, and 6 inches less in the 
chamber itself. The length of 574 feet 
is defined by a gate notch close to the 
extreme outer end of the dock. Some 
distance inside of this is another gate 
notch, giving a length of 459 feet, and 
this is the one intended for regular use. 
The gate is a horizontally sliding gate, 
working in a gate chamber extending 
out from the dock, as indicated in Fig. 1. 
This chamber is at the 459-foot gate 
notch, and to use the second, or 574-foot 
notch, it is necessary to float the gate 
(constructed as a caisson gate) and 
transfer it to the outer notch. It should 
be said that the actual end of the dock 
constitutes still a third gate notch, for 
purposes of construction only. 

The two dock chambers, each a com- 
plete dry-dock in itself, lie side by side, 
separated by a clear distance of 75 feet, 
corresponding to 209.9 feet between the 
longitudinal axes of the two chambers. 
Alt the front, or outer end, of the docks 
this space is closed off by a wall connect- 
ing the side walls of the two docks and 
carried up to the same height. About in 
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the middle of the length of the docks, 
and in the space between them, is the 
single pump house serving both dock 
chambers. The rear, or landward, wall 


\Line cf Dock Wall. 
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of each dock chamber is arched outward 
in a vertical plane, and the side walls 
are carried a short distance beyond this 
arch to facilitate a future landward ex- 
tension of the dock. 
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The principal features of the design 
of the docks will be clear from the pre- 
ceding, together with Fig. 2, showing a 
part cross-section through the gate cham- 
ber of one dock and the pump house 
The flat bottom and the slight splay of 


the sides should be noted. The material 
is concrete throughout, except that the 
gate notches, the entrance, and the bot- 
tom of the dock chamber are faced with 
granite, while the side walls are faced 
with brick and stepped with basalt. The 
great thickness of the bottom of the 
dock, 17 feet, as shown in Fig. 2, was 


thought necessary on account of the ex- 
istence of springs in the strata on which 
the dock rests. 

METHOD AND 
TION.—In Fig. 1 is shown a broken line 
indicating the original shore line at 
the site, protected by a _ stone sea 
wall; the site landward of this. wall 
could be excavated largely in the 
dry. The remainder of the space covered 
by the dock had to be excavated down 
to the solid foundation stratum by dredg- 
ing. Previous to the dredging, however, 
it was necessary to protect the space to 
be excavated from continued inflow of 
the soft mud which covered the bottom, 
the mud being sufficiently liquid to flow 
in toward any depression which might 
be dredged in it. For this purpose a 
submarine dam or earth embankment 
was constructed on the line indicated in 
Fig. 1, completely enclosing the build- 
ing site. It was formed simply by dump- 
ing earth from scows over the desired 
location of the dam. The mud was soft 
enough to allow the earth to penetrate 
through it under the weight of the sup 
erincumbent layers, so as to finally reach 
down to the sound subsoil, and thus form 
a complete barrier for the mud. The 
embankment was carried up to Elev. — 
13 feet, and was made 15 to 20 feet wide 
on top, with natural side slopes. It was 
deep enough below the water surface not 
to interfere with the floating equipment 
used in the construction. 

The under-water excavation, which was 
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begun as soon as the dam was com- 
pleted, proceeded in three successive 
stages, to 17 feet, 33 feet and 60 feet 
depth, respectively. The latter depth 


was required only over small areas, near 
the outer end of the dock, the general 
elevation of the foundation being — 54 
feet. For excavating the third stage it 
was necessary to reconstruct one of the 
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dredges by lengthening the ladder. 


This 
was done by fixing an extension boom in 


guides attached to the ladder; the main 
winch was replaced by one of greater 
power and an auxiliary winch installed to 
handle the extension 


arm. The buckets 
in this dredge were considerably wider 
than the wheels of the lower head, so as 


to clear the latter even when lateral sway 
ing took place. The dredge thus recon- 
structed is said to have worked without 
trouble up to the full 60-foot depth, taking 
out 700 to 2,000 cubic yards (according to 
the nature of the material) per day of 20 
hours. 


While the excavation was in progress, 
the large floating caisson by which the 
main part of the construction was to be 
carried out was built on ways in the ship 
yard, launched and equipped for work. 
This caisson will be described farther on 
in this article; in order to describe its 
manner of use we may mention here that 
it was simply a rectangular steel box, 
closed on top and open at the bottom, 


138 feet long by 46 feet wide, and 16% 
feet high. The lower half of the caisson 
formed a working chamber, while the 


upper half constituted a closed tank for 
water ballast. The caisson was hung 
by steel rods from a framework erected 
between two large pontcons, one on each 
longitudinal side of the caisson, and was 
raised or lowered by means of the rods. 
The supporting frame between the pon- 
toons was covered by a working plat- 
form from where air-locked wells com- 
posed of riveted steel pipes led down to 
the working chamber. Fig. 3 gives a view 
of the structure. 

In operation, the caisson was placed 
with its axis transverse to the axis of 
the dock, extending entirely across one 
dock chamber, and covering a space of 
about 46 feet lengthwise of the dock. 
The caisson was lowered to the bottom 
(its unbalanced weight being still car- 
ried by the rods), and the bottom as 
lefc by the dredge was cleaned of the re- 


maining mud. When solid ground was 
reached, the concreting was begun, and 
carried up to a height of about 3 feet. 


The caisson was then raised sufficiently 
to clear the concrete, shifted lengthwise 
of the dock to a new position directly 
adjoining, and lowered again to the de 
sired depth; 
bottom and placing a layer of concrete 
was repeated exactly as in the first posi 


the process of cleaning the 
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tion. By continuing this process, the 
whole area of the first dock chamber was 
covered with a layer of concrete, 
crossed, however, by a series of depres- 
sions where the cutting edges of the 
caisson had been. In placing a second 
layer of concrete in an exactly similar 
manner, the caisson was shifted so that 
the cutting edges did not come over the 
depressions left the first time, but these 
latter came in the space covered by the 
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layers thus formed. It will be noted that 
in addition to the depressions left by the 
cutting edges in each position of the 
caisson, extending through an entire 
layer of concrete, a series of shallow 
grooves is shown in the top layer. These 
grooves were formed 6 inches deep in 
the top of each layer, to receive the cut- 
ting edges of the caisson when placing 
the next layer; this ensured that the level 
of the previously-finished concrete was 














FIG. 3-—-VIEW OF 


working chamber, and could thus be 
filled with concrete, forming part of the 
second layer. In order to do this with 
out concreting under water (since these 
depressions were below the new level 
of the cutting edges), the ends of each 
depression were first closed off by a dam 
of concrete, and the water was then 
pumped out of the trough so formed, 
leaving it dry and ready for the fresh 
concrete. 

Fig. 4 


represents the succession of 


MAIN 


CAISSON IN OPERATION. 


always above the level of the cutting 
edges, and hence above the level of the 
water, except in the deep grooves, which 
were concreted as described above. 

A cross-section through one dock 
chamber, shaded to show the course of 
the concreting, is presented in Fig. 5. 
The dark hatching indicates the layers 
or concrete placed by the large caisson. 
Most of this concrete was a trass-lime 
concrete; Portland cement was added 
only when low temperature rendered the 
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trass mixture too slow in setting. The 
lowest layer, shaded darker than the 
others in Fig. 5, was made of full cement 
concrete; this layer rested on a bed of 
broken stone, by which the clay bottom 
was leveled up. The trass concrete was 
made chiefly with gravel, this being con- 
siderably cheaper than broken stone. 
Where special strength was required, 
however, as in the layers forming the 
floor of the chamber, and in the middle 
of the bottom for its full depth, broken 
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plete emergence of the caisson, so that 
its entire weight would have to be car- 
ried on the pontoons. Even if the struc- 
ture were made sufficiently strong for 
this purpose, the caisson in that position 
would have been so unwieldy as to very 
greatly increase the cost of placing the 
concrete in the upper sections of the 
walls. A much smaller and simpler cais- 
son was therefore constructed especially 
for this work, and by its use the walls 
were carried up to Elev. + 1.6 feet, from 
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Section a-b. 


FIG. 4—ARRANGEMENT OF SINGLE SECTIONS OF CONCRETE, 


granite was used as the aggregate in 
place of gravel. The average costs of 
gravel concrete and stone concrete, ready 
mixed, but not in place, are stated to 
have been $2.65 and $3.30 per cubic yard, 
respectively. 

By reference to Fig. 5 it will be seen 
that the work done by means of the 
large caisson (as indicated by dark 
hatching) extends up to Elev. — 10.2 
feet only. To use the caisson above this 
level would have required nearly com- 


where the remainder of the walls. to 
Elev. + 11.3 feet, could be constructed 
in the open air. 

The small caisson, which is shown in 
Figs. 10, 11 and 12, and will be described 
farther on, has a pneumatic chamber 
wide enough (23 feet) to straddle the 
dock wall, and 33 feet long, with a height 
of 6% feet, which can be increased by 
lengthening the cutting edges downward 
by stop-logs (see Fig. 12). The concret- 
ing is done in layers of 24 inches, plac- 
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ing two layers in each single setting of 
the caisson, from Elev.—10.2 feet to 
Elev. + 1.6 feet. In order to get the 
caisson around the corners of the wall, 
it was necessary to leave an open space 
at one side of each corner, as indicated 
in Fig. 7. These spaces being made 
long enough to accommodate the caisson 
lengthways, they could be concreted in a 
subsequent setting of the caisson, leav- 
ing only a narrow vertical slot through 
the wall at each end of the open space, 
under the cutting edges. These slots 
were molded in dove-tail, and were filled 
with concrete after the caisson work was 
completed. 

The stone and brick interior lining of 
the dock was placed after the walls were 
finished; for this purpose the gate was 
placed against the outer gate notch 
(formed by the end wall itself, as al- 
rcady mentioned) and the dock pumped 
out. The pump house, or rather a por- 
tion of it, was built simultaneously with 
the first dock chamber, and was tem- 
porarily walled off at the end facing the 
second dock, so that pumps could be in- 
stalled and the first dock made ready 
for use while the second was being built. 

The method and course of construction 
of the second dock was precisely similar 
to that followed in building the first 
dock, outlined above. We may note 
here that the first dock was finally com- 
pleted and put into service at the end 
of 1902; at that period the under-water 
construction of the second dock was 
completed and only the lining and equip- 
ping remained to be done. 

Marin Caisson.—The size of the struc- 
ture was limited by the requirement that it 
should be able to pass through the Kiel ship 
canal, so that it might be available for work 
in the Baltic Sea. The caisson proper is, 
as already noted, 46 feet wide and 138 
long (14 x 42 m.) and 16.4 feet deep from 
roof to cutting edges. Structurally it is 
composed of a number of transverse 
girder frames, 8.2 feet deep. braced to- 
gether by longitudinal frames, and 
sheeted with a tight steel-plate skin, 
forming a closed box 8.2 feet deep. The 
sides of this box are extended downward, 
braced by triangular brackets on the 
main frames, to form an air chamber 
open on the bottom and 8.2 feet high. 
The box-shaped upper half of the cais- 
son is subdivided by two transverse bulk- 
heads, and the three chambers thus 
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formed are adapted to receive water as 
ballast. For more accurate adjustment 
of the buoyancy of the caisson, a closed 
cylinder of about 125 cubic yards capacity 
is provided, running longitudinally 
through the ballast chambers. This 
cylinder may receive or discharge ballast 
independent of the main chambers. 
Compressed air is used to force the water 
out of chambers and cylinder when the 
buoyancy of the caisson is to be in- 
creased. When the caisson is wholly sub- 
merged, and the working chamber is full 
of air, the caisson has a remaining posi- 
tive buoyancy even when the ballast 
chambers are completely filled with 
water. Fixed ballast sufficient to just 
neutralize this remaining buoyancy is 
placed in the pockets of the cutting 
edges and on the roof of the working 
chamber in the shape of concrete, pig- 
iron and old rails. 
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FIG. OF CONCRETE IN ONE 


The two pontoons which carry the sup- 
porting structure are simply flat-bot- 
tomed steel scows, about 150 feet long 
by 20 feet wide, which are placed parallel 
to each other a sufficient distance apart 
to admit the width of the caisson be- 
tween them. They carry an overhead 
steel supporting framework which spans 
the space between them and firmly ties 
the two pontoons together. The top of this 
framework carries a traveling gantry 
crane fitted with two 10-ton trolleys, 
which controls the entire area of the 
working platforms below, and serves to 
handle all heavy material and parts. 
Two working platforms are suspended 
from the framework; the lower one, ex- 
tending over the full area of the caisson, 
serves for communicating with the work- 
ing chamber through the several air- 
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locked wells, and in general for all the 
open-air work except handling the ma- 
terials for concrete, which latter work is 
done on the upper and smaller platform. 

The framework connecting the pon- 
toons also serves as attachment for the 
suspender rods, by which the unbalanced 
weight of the caisson is carried and by 
which the caisson is raised or lowered 
to any desired position. There are 
twenty of these rods, one at each side 
of the caisson at each of the main 
girders of the overhead framework. 
They are composed of short lengths con- 
nected together by link and pin coup- 
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ment is reported to have worked per- 
fectly; it wholly eliminates the objec- 
tionable feature of nuts rotating under 
load, and secures a uniform distribution 
of load between the various suspenders. 

The nut and valve mechanism, to 
which a great part of the success of the 
caisson is attributed, are shown in some 
detail in Fig. 6, which is somewhat dia- 
grammatic, however. The main nut has 
a vertical play of about 1%4 inches in its 
pedestal. Its outer circumference forms 
a spur gear, which meshes with a pinion 
(not shown in Fig. 6) driven from the 
shaft of a constant-speed motor. <A 


























FIG. 6 


lings. The upper length of each rod is 
threaded and works in a nut supported 
in a heavy chair. The upper end of the 
screw is hung to the plunger rod of a 
vertical hydraulic jack. The twenty 
jacks are the means by which the caisson 
is moved vertically, and the nuts on the 
threaded sections of the suspender rods 
serve only as a governing mechanism 
for the jacks. When the desired 
position of the caisson has been reached, 
however, the jacks are placed out of ser- 
vice by shutting off the pressure water, 
and the load of the suspender rods then 
rests entirely on the nuts. The arrange- 















Valve 


a 
Section of Valve, 
Enlarged. 


VALVE MECHANISM FOR HYDRAULIC JACK, 


transverse groove in the nut engages the 
forked end of a lever which is linked to 
the valve that controls the admission of 
water to the jack cylinder. This valve 
and its casing are shown in section to 
the right. Splined to the nut is also a 
bevel gear which meshes with a pinion 
on a hand-crank. By this the nut may 
be rotated manually when the motor 
drive is out of order. When the hy- 
draulic jack is not in service the nut 
rests directly on the pedestal. This 
brings the stem of the valve into its 
highest position, and as may be seen 
from the section of the valve, this po- 
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sition admits water below the plunger 
of the hydraulic jack as soon as the cock 
B in the supply pipe is opened. The sus- 
pender rod then begins to rise and car 
ries the nut upward with it. When the 
mean position is reached, water is shut 
off from the cylinder; this position is 
represented in the section of the valve, 
in Fig. 6. If, however, the nut is ro- 
tated, and thereby screwed downward on 
the rod as the lifting proceeds, it will 
hold the valve open. By rotating the 
nut in the opposite direction, screwing 
it upward on the rod, water is exhausted 
from the cylinder through the pipe in 
the bottom of the valve, and the sus- 
pender rod is lowered. When the de- 
sired motion, either raising or lowering, 
is completed, the pumps are stopped, 
and the jacks then gradually settle down 
until the nut of each suspender rests on 
its pedestal and thus takes the load of 
the rod. In this position the valve is 
open to admit pressure water as soon as 
the pumps are started. 

The jacks have a range of motion of 
about 8 feet. In normal operation they 
raise or lower at a rate of 1% inches per 
minute. Four 5 horse-power reversible 
induction motors are provided for rotat- 
ing the nuts, one motor for five sus- 
penders. For raising or lowering a 
longer distance than the stroke of the 
jack, the suspenders must be lengthened 
by inserting an additional section. This 
may be done even when raising or low- 
ering the caisson, and the lengthening 
may be in progress on four suspenders 
simultaneously, the remaining sixteen 
being ample to carry the load. For this 
purpose the nut on each suspender is 
made in two concentric halves, the inner 
being the nut proper, while the outer 
one carries the operating gear; the two 
sections may be disconnected by loosen- 
ing the set screws that connect them. 
When any nut is thus disconnected, its 
outer shell may be rotated by the motor 
without moving the nut, and the corre- 
sponding jack will then remain out of 
action while the remaining jacks lift the 
caisson and take the load off the sus- 
pender in question. It is then a simple 
matter to disconnect the screw portion 
from the suspender proper, actuate the 
nut by the hand gearing, so as to set the 
jack in action and raise the screw, and 
finally when the screw is in its topmost 
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position insert a 
pender. 

lt remains to mention that each jack 
cylinder has a safety valve set at 100 at- 
mospheres, corresponding to a load of 
about 19 tons per jack. If this load is 
exceeded, the safety valve allows the 
water to escape and the suspender set- 
tles to bearing on its nut. The latter is 
then held by its friction so that it can- 
not be rotated until the load is reduced 
to the capacity limit of the jack. 

The pressure water is supplied by a 
triplex pump driven by an_ induction 
motor of 15 horse-power. A _ 4-gallon 
accumulator serves as storage reservoir, 
and by its position automatically starts 
or stops the pump. The liquid used is 
water mixed with about 30 per cent. of 
glycerine, 


new length of sus- 


There are seven vertical shafts or wells 
connecting the working platform with 
the chamber of the caisson; the shafts 
are composed of riveted steel pipe and 
are made in sections so that lengths may 
be added or removed as the caisson is 
raised or lowered. The weight added or 
removed in this way is balanced by 
pumping water into or out of the cylin- 
drical ballast tank in the upper half of 
the caisson. Of the seven wells, four are 
utilized for materials, two are for per- 
sons, and one for concrete. All the 
shafts have air locks at the upper end, 
and air-tight doors at the lower end for 
closing the working chamber when the 
shafts are being shortened or length- 
ened. Of the four material shafts two 
are fitted with motor-driven elevators, 
while the other two merely have covers 
at top and bottom, constituting a full 
length air-lock for handling long tim- 
bers, etc., into the working chamber. 

The concrete shaft forms a simple 
chute with lining tube, down which the 
concrete falls. The chute is kept full of 
concrete, and two laterally-extending 
hoppers at the lower end permit its con- 
tents to be tapped off as needed into 
buckets running on overhead trolleys in 
the working chamber of the caisson. 
The upper end of the chute is fitted with 
a double hopper, both compartments of 
which discharge into the inner tube of 
the shaft. The two compartments are 
filled alternately, and each has an air- 
tight trap door at top and bottom, so 
that one compartment may be filled 
while the other discharges into the 
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chute. 
each compartment are interlocked, so 
that only one can be open at any one 


The upper and lower door of 


time. The small air lock at the side of 
the top end of the chute serves to admit 
two laborers into the space just beside the 
hopper, for operating the bottom trap doors 
of the hopper compartments. 


The two shafts for workmen are each 
fitted with a head, constituting a double 
air lock. The smaller chamber will con- 
tain four persons, while both chambers can 
accommodate up to twelve at one time. The 
valves for admitting air are specially de- 
signed needle-valves, in which tbe 
amount of port opening depends on the 
difference in pressure across the valve, 
so that at the beginning of equalization 
a much smaller opening is presented 
than toward the end of the operation. 
They are proportioned to give a pres- 
sure increase or decrease at the rate of 
0.1 atmosphere per minute. . This. full 
rate is employed in the operation of 
locking in, while when locking out a sec- 
ond valve admits fresh compressed air 
at half this rate, so that the effective 
rate of locking out is only 0.05 atmos- 
pheres per minute. The use of these 
automatic valves makes it impossible for 
workmen to lock in or out at a danger- 
ously rapid rate. Special cocks of ordi- 
nary construction are provided for 
special purposes, but these are arranged 
to be operated only by foremen or in- 
spectors. 

The two shafts containing the two ma- 
terial elevators are located side by side, so 
that the two hoisting skips could be 
counterbalanced through their connection 
to the same hoisting-motor shaft. This 
shaft drives by worm-gearing a lifting 
sheave over the centre of each well, and a 
sprocket chain attached to the skip 
passes over this sheave. The slack in 
the chain is taken up in a three-part rig- 
ging held taut by a weight, this rigging 
and weight being contained in a small 
air-tight auxiliary well at the side of the 
main well. The hoisting motor is auto- 
matically shut off, and a magnetic brake 
applied, when either skip nears its high- 
est position. To draw it up so that its 
bottom plate forms an air-tight seal 
against the bottom ring of the air lock, 
a hand hoist is thrown into gear by a 
foot lever, which latter also releases the 
magnetic brake. The hoisting motor is 
a 20 horse-power induction motor, but 
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direct current is required for the mag 
netic brake. 

The skip is a simple skeleton frame 
carrying a horizontal track rail, on which 
runs a trolley carrying the bucket. 
When the skip is in its upper or lower 
position, the trolley track registers with 
a similar overhead track respectively on 
the working platform and in the caisson 
chamber. The bucket is thus quickly 
run out and a new one run into the ele- 
vator. The bottom of the skip bears a 
horizontal plate, slightly smaller than the 
well, whose upturned edges in the upper 
position of the skip make a tight seal 
against an angle-iron ring riveted to the 
skin of the well. 

For handling buckets of earth, con- 
crete and other material in the caisson, 
a series of trolley tracks, communicat- 
ing by turntables, is hung to the roof of 
the working chamber, on which buckets 
may be run to or from any part of the 
working chamber and any of the wells. 
Similar overhead tracks are provided on 
the lower working platform for handling 
the buckets of the material elevators. 
On this platform are also installed three 
batch concrete mixers, each holding 
about 1.6 cubic yards, which discharge 
into small dump cars running to the con- 
crete chute. 

The remaining mechanical equipment 
of the caisson structure comprises a 
chain-and-bucket elevator on one side 
of the structure for raising mortar from 
lighters alongside to the upper platform; 
three 1-ton electric jib-cranes on the 
other side for hoisting gravel, broken 
stone, etc., to the concrete platform; 
four air pumps, each driven by a 30 
horse-power induction motor, installed 
in the hold of one of the two pontoons; 
the 10-ton electric gantry (already men- 
tioned) on the top of the supporting 
framework; and the necessary air piping, 
etc., for supplying the working chamber 
and ballast chambers and for blowing 
out water, mud, etc., from the working 
chamber. It is interesting to note that 
the chain-and-bucket elevator for mortar 
showed such rapid wear that it was soon 
replaced by a simple hoist. 

Power was supplied to the structure by 
three electric cables leading from a tem- 
porary power station on shore. Two of 
these are duplicate three-phase cables 
supplying current at 330 volts to the 
various motors on board, while the third 
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supplied direct-current at 110 volts for 
lighting and for the magnetic brake of 


the material elevators. The cables were 
hung to buoys about too feet apart in 
such a manner as to swing clear of the 
bottom. About 250 horse-power were 
required for power and 10 to 15 horse- 
power for lighting. Incandescent lamps 
(16 candle-power) were used in the 
working chamber and air locks, while 
both arcs and incandescents were used 
on the platforms. 

SECONDARY Catsson.—This is suf- 
ficiently shown by the drawings, Figs. 10, 
Ir and 12, and need not be described 
at length. It differs in general principle 
from the main caisson in having the pon- 
toon portion and the caisson portion 
rigidly combined in a single structure. 
The pontoons and the upper half of the 
caisson constitute ballast chambers. The 
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7—PLAN OF ONE DOCK-CHA MBER, 
SHOWING METHOD OF CONCRETING 
WITH SMALL CAISSON. 





FIG. 


horizontal dimensions of the working 
chamber are 33 feet by 23 feet, and its 
normal height is 614 feet. This may be 
increased, however, by inserting stop- 
logs in channel frames at each end of 
the caisson, as shown in the drawings. 
Three air-locked wells lead from the 
deck of the structure to the working 
chamber, two for concrete and one for 
workmen. The concrete chute was, of 
course, much simpler than that of the 
main caisson; the well was simply fitted 
with interlocked trap doors at top and 
bottom, and thus formed a full length 
air lock, into which the concrete was 
dumped from the deck, and from which 
it dropped into the working chamber. 
This smaller structure did not carry 
a concrete-mixing plant, but was sup- 
plied with concrete already prepared 
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elsewhere, by lighters. An electric jib 
crane of 2 tons capacity, on the deck of 
the structure, served to handle the con 
crete and other materials. 

Concrete.—As the amount of con 
crete in this double dock reached the fig 
ure Of 200,000 cubic yards, all but 15,000 
cubic yards of which was placed under 
air pressure, it may be recognized that 
the arrangements for preparing the con- 
crete with a minimum of handling at the 
caisson demanded careful attention. 
The fact that but little Portland cement 
was used, practically all the concrete be- 
ing made with trass, makes the plant 
radically different from those that are 
used in American practice. 

The plant was established at a point 
along the harbor shore about a mile dis 
tant from the building site. The trass 
rock was brought to this place in ves 
sels, and after unloading went through 
crushers, which broke it to a 2-inch size. 
The quicklime, also received by vessel, 
was slaked in a series of pits. Sand, ob 
tained from the bank directly at the mix- 
ing plant, went through two rotating 
screens, which separated it into sand, 
and stones. The stones were 
broken for use in mixing the concrete, 
and both gravel and broken stone were 
shipped to the caisson in scows. The 
mortar was prepared at the mixing plant 
in a set of eight rotating-pan edge-run- 
ner mills, in the following manner: The 
broken stone trass was’ first charged into 
the mills and ground for a few minutes; 
then the slaked lime was added and 
ground well into the trass; finally the 
proper amount of sand was added and 
the whole mass ground up together, 
water being added when required. The 
finished mortar was shoveled into dump 
cars running out on a pier, where they 
discharged into scows. At the caisson 
the scows were run directly alongside 
and the mortar unloaded by the hoist 
already described. 

The edge-runner mills required about 
ten minutes running per batch. The 
maximum daily demand occurred when 
both the main and the auxiliary caisson 
were at work, and amounted to 300 
cubic yards of mortar, corresponding to 
about 600 cubic yards of concrete; this 
amount could be turned out by the plant 
in about 17 hours of work. The propor 
tions used in making up this mortar 
were determined from a series of tests 
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of various mixtures, resulting in the se- 
lection of a mixture of 5 parts lime, 6 
parts ground trass rock, and 8 parts 
sand, by volume. This mortar, tested 
after 16 days (48 hours in air and 14 
days in water), gave a tensile strength 
of 175 to 225 pounds per square inch, and 
after 28 days 285 to 315 pounds per 
square inch. At temperatures near 
freezing, such trass mortar or concrete 
made from it sets too slowly, and under 
those corditions about 10 per cent. of 
Portland cement was added to the mor- 
tar to make it quicker in setting. 

The concrete was mixed in the pro- 
portion of 1 part of mortar, by volume, 
to 2 parts of gravel or stone, making 
about 2.2 parts of concrete. The broken 
stone was obtained in part by crushing 
the large stones screened out of the 
bank sand, and in part directly from 
granite quarries in the neighborhood. 
The gravel, which was obtained from the 
bank sand by screening varied in size 
from '%-inch to 2 inches diameter. 

Costs.—The cost of the two caissons, 
including all equipment and accessories 
and the mortar-making plant, amounted 
to 850,000 marks, or about $200,000. The 
operating cost, including interest and de- 
preciation on the plant, wages and re- 
pairs, was about $30 per working hour, 
or something less than $720 per day. 
The cost of the concrete, which was the 
principal material used in the work, 
amounted to about $2.65 per cubic yard 
for gravel concrete and $3.30 per cubic 
yard for stone concrete. It is calculated 
that the cost of putting the concrete in 
place amounted to about $3.25 for con- 
creting in the caisson, against about $1 
for concreting in the open air. The price 
paid for the dredging, in depths up to a 
maximum of 68 feet, varied from II cents 
to 36 cents per cubic yard, depending 
upon depth and nature of material. 

The preceding article has been pre- 
pared from a full description of the work 
given by Messrs. Franzius and Monch, 
the engineers in charge for the govern- 
ment, in the official journal of the Ger- 


man Ministry of Public Works, the 
Zeitschrift fur Bauwesen. 
The contractors for the entire con- 


struction were Ph. Holzmann & Co., of 
Frankfort a. M. To this firm is due the 
credit of suggesting the use of the float- 
ing caisson and working out the whole 
scheme of attack.—Jlngineering News. 
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Power Signaling on English Railways. 


The Jllustrated Scientific News, an En- 
glish publication, contained in its January 
issue an article on “ Power-Signaling on 
English Railways ” by Cyril Hall. In the 
course of the article Mr. Hall says: 

“It is the electro-pneumatic signal which 
has the greatest vogue in this country. Of 
the several schemes which we shall en- 
deavor to describe—all of which have 
points in their favor—the Westinghouse is 
the best known and longest tried. The 
Westinghouse electro-pneumatic system 
has passed the experimental stage, and 
though, of course, it is being improved year 
by year, and is being continually adapted 
to different modes of working on various 
railway systems, it may justly claim to be 
responsible for the introduction of practi- 
cal power-signaling into England. From 
motives of space we shall be obliged to deal 
with the Westinghouse system in a sepa- 
rate article. 

“In tgor1, Mr. Sam Fay, who was then 
superintendent of the line of the London 
and South-Western Railway, recommended 
to his’ Directors, as the outcome of an 
American tour, that the British Pneumatic 
Railway Signal Company’s apparatus 
should be installed on the South-Western 
line at Grateley, an important junction on 
the Exeter main line. This is a system of 
inter-locked signals and points operated 
by low-pressure air. Some of the main 
characteristics of this system are that it 
requires a low air-pressure—about 15 
pounds to the square inch; that except 
when a lever is being actually used to 
operate points or signals this pressure is 
withdrawn, and the apparatus and conduit 
pipes are subject only to atmospheric pres- 
sure; that, since the final stroke of the 
lever in the frame is automatic, it is only 
the admission of air that requires the atten- 
tion of the operator, and much heavy man- 
ual labor is thus abolished. Moreover, 
since an indication or “return” is always 
given, it follows that in this system, as in 
others, the signalman can devote more 
attention to the opening and closing of his 
sections, and need not be anxious concern- 
ing the failure of a certain signal to work. 
The cardinal provision is made that in case 
of absence or failure of the power—which 
seems remote—an affected semaphore will 
return to the “danger” position. Positive 
application of power is in every case neces- 
sary to move a signal or switch. 
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“The increased safety and quick action 
of the pneumatic movement has induced 
the Board of Trade to sanction a valuable 
increase in the distance over which signals 
and facing points may be worked. The L. 
and S. W. Ry. have, in addition to the 
Grateley installation, pneumatically worked 
signals at several other places on their line, 
including busy sections at East and West 
Staines. One great advantage arising out 
of the saving of labor is the more thorough 
concentration of lever frames, in many 
cases one cabin taking the place of two or 
more necessary for the old mechanical 
system. The essentials of the British 
Pneumatic Signal Company’s apparatus 
may be said to consist of a diaphragm 
valve, main valve, and indicating valve 
attached to the operating bar or lever, air 
compressors and reservoirs, and the switch 
and signal movements. ‘The necessary 
power can be supplied by a small gas or 
oil engine. 

“As already mentioned, when ‘track 
circuit’ is employed, the safety and eff- 
ciency of the pneumatic system is consid 
erably increased. Since the maintenance 
costs no more than that required for the 
electric treadle. and the effect of replacing 
a lever and holding it in the normal or 
‘back’ position by the passing train renders 
the train to a certain extent independent 
of the signalman, or, in other words, pro- 
tects itself, this will be readily understood. 

“Owing to the small insulating resist 
ance of the track itself, the electro-motive 
force has to be very low, and is never 
greater than 1.5 volts. Thus there is little 
leakage. The current on the track, unlike 
the air, is always operating. In the Brit- 
ish Pneumatic Company’s system all the 
circuits are kept separate, so the failure 
of one circuit will not interrupt the others. 
This is a point which, in some all-electric 
systems, has not received much attention, 
as cases have been known of a single leak 
age locking up a whole machine. The elec 
trical relay, the electro-pneumatic valve, 
and the electro-pneumatic cut-off valve are 
the vitals of the track circuit when used 
with the low pressure pneumatic. The 
relay consists of an electro-magnet, which, 
when energized, attracts an armature. To 
this armature is attached a circuit closer 
spring, and whether this is open or closed, 
thus making or breaking the circuit, de 
pends on whether the magnet is energized 
or not. The electro-pneumatic valve con 


sists of a simple electro-magnet, on the top 
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of which is fastened a valve. ‘This and 
the electro-pneumatic cut-off valve are very 
similar in construction, but their functions 
are totally opposite. The electro-pneu- 
matic valve is so designed that when the 
magnet is energized and the armature 
lifted, the ports in the cylinder are open 
to admit air through the valve, and when 
the magnet is de-energized these ports are 
closed. 

“The action of the electro-pneumatic 
cut-off valve is, as has been mentioned, 
exactly opposite to this, and in the first 
named condition the ports are closed, and 
when the magnet is de-energized, the ports 
are open for the passage of air.” 





Caisson Disease. 


The sudden death of an inspector upon 
emerging from a caisson of the Manhattan 
Bridge has called public attention in New 
York City to the danger attending such 
work as now conducted. This death has 
been preceded by the deaths of four labor 
ers upon the same work; and, now that the 
work is nearly completed, the Board of 
Health has been roused to investigate the 
cause and the possible remedy. 

In our issue of September 5, 1901, the 
occurrence and treatment of caisson disease 
were discussed at length, and we do not 
purpose repeating what was then said fur 
ther than to call attention to the fact that 
caisson work in this country has been done 
at the expense of far too many lives. A 
brief summary of the loss of life on some 
of the important works where compressed 
air has been used may serve to emphasize 
the danger. 

In the East River Gas Tunnel, where 
the greatest depth below water was 120 
feet, there were four deaths among the 15 
men who suffered from the “ bends,” and 
this in spite of the fact that all workmen 
underwent a careful physical examination 
before admission to the air lock. 

On the Eads Bridge, at St. Louis, Mo., 
a depth of 110 feet was reached at the cost 
of eight lives. There were 77 cases of 
caisson disease on this work, in spite of 
physical examinations and the use of 
stimulants. 

On the Brooklyn Bridge work, where 
the maximum air pressure was 36 pounds, 
there were three deaths out of 110 cases of 
the “bends,” of which 13 were so serious 
as to be accompanied by paralysis. 

On the Williamsburg Bridge, just com- 
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pleted over the East river, New York, 
although a depth of 100 feet was reached, 
only a few mild cases of caisson disease 
were developed. The only precautionary 
measures used were to provide a warm 
room, baths for the men upon leaving the 
caisson; and to supply them with plenty of 
strong coffee. 

Including the Manhattan Bridge, now 
under way, we have a record of 20 deaths 
on five large contracts involving the use 
of compressed air at great depths. ‘Taking 
no account of the suffering and physical 
injury to some hundreds of workers, this 
is a record that deserves the serious con- 
sideration. of engineers and contractors. 
Cannot the number of deaths and the 
suffering on future work of this character 
be lessened? and if so, how? 

In this issue we publish an illustrated 
article descriptive of the automatic air 
valves used in caisson work on the dry- 
docks at Kiel, Germany. The object of 
such a valve is to make it impossible for 
workmen to pass through the air lock in 
so short a time as to cause serious risk 
of injury as is now the common practice 
in this country. The automatic valve is so 
constructed that after entering the lock 
from above the men cannot leave it for a 
period of 20 minutes, during which time 
the air pressure is gradually increasing 
until it equals the pressure in the working 
chamber below. In coming out of the 
working chamber the men remain in the 
air lock for 40 minutes, during which time 
the pressure is gradually reduced until it 
equals that of the atmosphere. It is a 
well-known fact that rapid locking out is 
far more injurious to the men that locking 
in, hence the difference in time at which 
the automatic valves are set to work. 

If each man works two shifts a day it is 
obvious that two hours are daily lost in 
locking in and out; but is not the purchase 
of good health and safety worth the price? 
The men, it is true, will not voluntarily 
submit to so much “lost” time, hence the 
necessity of some such automatic device 
that is beyond the control of those in the 
lock. The contractor will not voluntarily 
use a safety device that the men themselves 
would object to, hence the necessity of 
prescribing the device in specifications if it 
is to be used at all. This is in fact the nib 
of our argument. Engineers who have the 


drawing of specifications for deep com- 
pressed air work should specify, for one 
thing, a minimum time to be consumed in 
If the engineer has 


locking in and out. 
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neglected to do so, looking upon the hand- 
ling of the men as beyond his province, 
then the Board of Health appears to be the 
only authority that can compel action to 
insure the safety and well-being of the 
men. 

We have not spoken of the treatment 
that men should receive once they show 
symptoms of caisson disease, but among 
the most rational and thus far the most 
effective, is a compressed air hospital, 
which is in fact a small air lock into which 
the patient is placed, and left under air 
pressure until the pains subside. This 
“hospital” might well be required in the 
specifications for caisson work where high 
pressures are to be used, in view of the 
practical certainty that there will be a 
number of sufferers from the “ bends,” re- 
gardless of every precaution. 

In closing this brief summary, we may 
add that were such precautions taken as 
have been suggested, they would in all 
probability so reduce the suffering and the 
mortality as to reduce the rates of wages 
now demanded by workers in compressed 
air, and thus eventually reduce the cost of 
engineering structures involving caisson 
work.—Engineering News 

[The article referred to, on the caisson 
work at the Kiel Dry Dock, Germany, will 
be published in a coming issue of Com- 
PRESSED Arr.—Ep. | 





Compressed Air in Glass Blowing. 


Mention has already been made in. Com- 
PRESSED Air of the introduction of com- 
pressed air in the bottle-making industry. 
After following for centuries the old 
method of blowing bottles “by hand,” the 
trade expression for using men’s lung 
power for that purpose, it has been dis- 
covered that far better results and greater 
economies may be obtained by using air 
mechanically compressed for making the 
cheap and middle grades of bottles. Ex- 
periments along this line have been con- 
ducted for some time and have been uni- 
formly successful. This method is now 
in satisfactory operation at the Alton, II1., 
plant of the Illinois Glass Co., which is 
considered one of the largest and most 
progressive shops of its kind. 

By the old method the requisite amount 
of molten glass was drawn on the end of 
the blow pipe through a small opening in 
the furnace. After it was worked to the 
proper shape and cooled to the required 
temperature it was placed in the mould 
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and blown into the desired form by lung 
power. 

The machine, which has been designed 
to take the place of the man, will blow 
wide-mouthed bottles of all sizes with the 
aid of compressed air. The moulds are of 
cast iron divided longitudinally and hinged 
on one side so they may be opened and 
the bottle removed. 

One of the chief difficulties was to 
secure perfect shapes of uniform thickness. 
To overcome this it was found necessary 
to keep the moulds at a uniform temper- 
ature, which was discovered only after 
careful experimenting. An ingenious 
method of retaining the desired temper- 
ature of the mould has been devised, 
currents of air being circulated through it 





COMPRESSED AIR. 


A Portable Electric Driven Air Compressor. 





In a recent article in the Engineering 
Magazine on the subject, ‘“ Electric 
Power in the Mines of Europe,” there 
is a description of an unusual type of an 
electric driven air compressor. This is 
in use by the Schtickert Company, a 
German concern. As _ the illustration 
shows, it consists of an air compress pr, 
driven by an electric motor, and a com 
pressed air reservoir arranged to run 
on rails and to be thus moved to the 
scene of action. Short lengths of hos> 
carry the air from the reservoir to the 
drills. In a mine equipped with the 
electric current this means is used to 
utilize the electricity and still secure the 
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to carry off the surplus heat as necessity 
requires. It was found that should the 
mould be a little too cold the glass was 
chilled and failed to flow freely or fill the 
form completely. When the mould was 
too warm the result was that the glass 
adhered to it, resulting in defective spots. 

The supply of compressed air for blow- 
ing the machine-made bottles is secured 
from an electric-driven Ingersoll-Sergeant 
air compressor, having a capacity of nearly 
1,000 cubic feet of free air per minute. 
This machine compresses to a pressure of 
85 pounds to the square inch. This plant 
is fully equipped with an electric power 
transmission system, so that the electric- 
driven air compressor can be operated 


without difficulty and at little additional 
cost. 





advantages which can be gained through 
the use of compressed air. 


Frost Trouble with Compressed Air 
Apparatus,* 


Every one who has had to do with 
compressed air machinery knows. that 
when the temperature descends to the 
neighborhood of 35 or 40 degrees F., 
he will begin to have trouble. This 
trouble generally takes the form of a 
closing of the exhaust ports with a mass 
*By Forrest E. Cardullo, in The Engineer; re 
printed with illustration through the courtesy of 
The Canadian Engineer. 
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of snow and ice; but it will often be found 
that valves stick from frost gathering on 
their rubbing surfaces, and pistons and 
stuffing boxes bind from the formation 
of ice. 

One cubic foot of air at a temperature 
of 40 degrees F. will contain just 3 grains 
of moisture as vapor, and no more. It 
matters not whether the air pressure be 
1 pound or 100 pounds, if there be any 
more moisture than 3 grains per cubic 
foot it will condense as water and not 
remain as vapor unless the temperature 
be raised above 40 degrees F. Suppose 
now that we have an air compressor de- 
livering air at 30 pounds gauge. It must 
compress three cubic feet of free air 
into one of compressed air, and if each 
of these three held 3 grains of moisture 
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at a temperature of 4o degrees F., after 
compression, one cubic foot will contain 
9 grains of moisture. 

Air heats on compression, so that this 
moisture will leave the compressor 1n 
the form of vapor, the air being able to 
hold it in that state on account of the 
higher temperature. This heated and 
moisture-laden air leaves the compressor 
and enters a long line of cold pipes, 
where it is quickly cooled to its original 
40 degrees temperature, and every cubic 
foot of it has 6 grains of moisture to 
deposit. The larger part of this water 
remains in the pipes, but some of it is 
borne along with the air current in the 
form of tiny globules, enters the drill or 
motor, and passes out with the exhaust. 
Five or six grains per cubic foot seems 
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- water is higher than that of the atmos- 
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a small quantity, but with even the 
smallest size compressors it amounts to 
4 or 5 gallons a day. If the tempera- 
ture falls to 32 degrees or below, the 
water in the lines quickly freezes, stop- 
ping the air supply, if it does nothing 
more serious. Care must be taken while 
erecting the lines to have the drip-cocks 
at all the low points, through which 
every day or two the accumulation of 
water may be blown out. This simple 
and inexpensive expedient will save 
much trouble from broken and leaking 
lines, due to freezing and water ham- 
mer, and will increase the capacity of 
the line by allowing the air the full area 
of the pipe. where it would otherwise 
have only a half or a quarter of the area, 
the remainder being full of water. 


Fad 


NO. I. 


Air cools so fast on expansion that it 
precipitates moisture, which, however, 
gives very little trouble, for it is frozen 
almost the instant it forms. So instead 
of forming chunks of ice in the exhaust 
it is blown out in the form of extremely 
minute ice crystals. On the other hand, 
when the air carries moisture in the 
form of mist or spray it is deposited as 
water, and then frozen where it is de- 
posited. The moisture that gives the 
trouble, then, is the moisture that may 
be removed by cooling the air back to 
the temperature of the atmosphere be- 
fore it is sent to the motors. 

Many compressors are equipped with 
water after-coolers for this purpose, but 
when the temperature of the cooling 








2793 


phere they are more or less inefficient. 
For some classes of work they are also 
too cumbersome, expensive, and liable 
to freeze or get out of order. An after- 
cooler, which meets the requirements of 
out-door winter work, and is much more 
efficient in all temperatures below 38 or 
40 degrees than any water cooler can 
possibly be, is illustrated in Fig. 1. It 
consists of two manifolds connected by 
lengths of 1% or 2-inch pipe. The air 
enters at the lower manifold and passes 
up the incline, depositing its moisture, 
which runs back and settles in the spill 
pot A, attached to the lower manifold. 
It will not readily freeze up, because the 
air parts with most of its moisture before 
being cooled to the freezing point, and 
what little is deposited after that is ac- 
commodated by the ample pipe section. 
A number of pipes are necessary in or- 
der that the air may have ample time to 
cool, and may not have to pass through 
them with such velocity as to carry some 
of the water with it. 

A cooler of this type can be “ built 
with a monkey wrench” from _ second- 
hand pipe and fittings. The threads 
should be liberally smeared with as- 
phaltum varnish before making up the 
joints, and leaks will be unknown. For 
air work, asphaltum varnish is infinitely 
superior to red or white lead, graphite, 
or any other joint cement in ordinary 
use. In case a receiver or storage tank 
is used it is better to connect the cooler 
between the compressor and tanks, that 
the air may have additional time and 
opportunity to deposit its moisture. In 
case the cooler does become clogged 
with ice, as is possible in extreme 
weather, it being out of doors, a torch 
or small bonfire may be used with per- 
fect safety. It will, however, take a long 
period of very cold weather to freeze it 
enough to make that necessary. 





Compressed Air as a Motive Power Under- 
ground.* 


Compressed air is particularly adapt- 
ed as a motive power underground. It 
improves the ventilation of a mine; 
cools hot places when the machines are 


* An abstract, prepared by the Queensland Govern- 


ment Mi-ing Journal :Au-tralia). of a paper read 
before the Monkland Improvement and Debating 


Society, Gympie, by T. G. Oliver, manager, 2 North 
Columbia Smithfield, Gympie. 
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working; it can be kept in storage and 
suffers no loss. There is, however, a 
great loss shown by numerous experi 
ments between the power required to 
compress air and the work got out of 
the rock drill or motor. It is now gen 
erally accepted that not more than 30 
to 35 per cent. efficiency can be pro 
cured; in other words, it takes 3 h.p. 
at the compressor to develop 1 h.p. at 
the motor. One of the principal rea 
sons of this loss of efficiency is the 
generation of heat by compression. 
This heat is entirely lost, or produces 


no useful effect, and, as _ previously 
stated, represents exactly the same 
amount of work. The heating of the 


air during compression causes a serious 
loss in another way, because by rais 
ing the temperature of a gas one degree 
we increase its bulk one volume in 460, 
or if we compressed 460 cubic feet of 
air and raised the temperature from 60 
degrees F. to 300 degrees F. (which 
represents the temperature of air at a 
pressure of 90 pounds per square inch), 
we would have done work upon 700 
cubic feet of air instead of 460 cubic 
feet, or nearly one-third more work 
done than if the temperature remained 
constant. 

When the air leaves the compressor cylin- 
der the radiation of the heat commences, 
and the air soon cools down to the original 
temperature, 60 degrees F’.; and what was 
700 cubic feet again becomes 460 cubic feet. 
Most of those who have been working with 
a rock-drill or air-winch, may have no- 
ticed how cold the exhaust chambers 
were when working. This is caused by 
the sudden expansion of the air. This 
also represents a loss of work, owing to 
our inability to get as much expansion 
out of the cold compressed air as we 
would have done had it remained at the 
temperature due to compression. To 
minimize these losses as far as possi 
ble has been the constant endeavor of 
builders of air compressors. 

The principal means adopted to reduce 
the temperature is the water jacket. By 
this means it has been estimated that 
two-fifths of the temperature due to 
compression is absorbed by the water 
circulating around the air cylinder. You 
will now see the necessity of having 
a rapid circulation of water through the 
water jacket. The high temperature 


+ would also have a most injurious effect 
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upon the packing of the piston rods, the 
lubrication of the cylinder, and valves 
of the air compressor. It would also 
expand the air entering from the atmos- 
phere to a much greater extent, and 
thus the air compressed would be less 
in bulk when it had cooled down in the 


receiver and pipes leading into the 
mine. This reduced volume would 
therefore represent proportionally a 


smaller amount of work got out for the 
large amount put in. We know that 
the efficiency of a machine is reckoned 
by the difference between the work got 
out and the work put in. We will take, 
for instance, a common pressure on 
Gympie—1o0o pounds per square inch. 
It has been proved by experiment that 
with air compressed adiabetically to 100 
pounds pressure, the temperature would 
be 482 degrees F., but by cooling it with 
water jacketing, the temperature is re- 
duced to 314 degrees, or by almost a 
third. 

A nice little experiment may be per- 
formed by any one which will prove 
conclusively to them the great heat gen- 
erated by compressing air. It was used 
for kindling fires before friction matches 
came into use. Get an apparatus con- 
sisting of an iron barrel with a bore 
three-eighths inch in diameter and eight 
or nine inches deep; make a steel piston 
the required length and accurately fitted 
and perfectly air tight, but so that it 
will move easily when lubricated. The 
end of the plunger has a small cavity 
and a collar eight inches from the bot- 
tom, to prevent it striking the bottom of 
the bore hole. A _ piece of tinder is 
placed in the cavity of the plunger and 
inserted in the barrel. Then by a sud- 
den movement you push the plunger 
home. withdraw it quickly, and you will 
find your punk on fire, by the sudden 
evolution of the temperature to a red 
heat, caused by the compression of the 
air in the cylinder before the insertion 
of the plunger. 


The most approved method of reduc- 
ing the loss of power caused by the rise 
in temperature by single stage compres- 
sion is to compress it into two or 
three stages, and complete cooling be- 
tween each stage-that is, in two or 
three cylinders, with the pressure in- 
creasing in each cylinder, with an inter- 
cooler between. For pressures ap- 
proaching or over 100 pounds per 
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square inch, compound compression is 
being almost universally adopted. Even 
for pressures of four atmospheres the 
extra first cost of a stage compressor 
will pay for itself in a short time, be- 
cause you have seen that the tempera- 
ture increases rapidly as the pressure in- 
creases. This is obviated by compound 
pressure, because the diameter of the 
cylinder is so proportioned as to divide 
the work of compression equally be- 
tween the cylinders. The cylinders, like 
those of single stage compressors, are 
provided with water jackets, and are 
connected by an intercooler. Free air 
is admitted into the low pressure cylin- 
der, then forced into the intercooler; 
there the heat of compression is re- 
moved before it is taken, on its journey 
by the next cylinder. 


The advantage of compound over sin- 
gle stage compression lies in the re- 
duction of work due to loss of heat, 
since the resistance due to compression 
is directly proportional to changes of 
temperature. We also have a cooler 
cylinder which does not expand the air 
so quickly; hence a larger volume would 
be compressed by each stroke of the 
piston. There would also be less chance 
of the oil carbonizing; therefore we 
would have better lubrication in the air 
cylinder. 

There are two other fertile causes 
of loss of efficiency in Yir compressors. 
These are losses caused by the friction 
of the air traveling through pipes of 
insufficient diameter, and clearance losses. 
The loss due to friction in pipes of 
insufficient diameter is very great. In 
a test which I made a few weeks ago, 
rather more than 1,800 feet from the 
receiver on the surface, 1,400 feet of 
this length being 2-inch pipes, and 400 
feet 1-inch, I found a loss of 30 pounds 
pressure at the drill, with 100 pounds 
pressure at the surface receiver; with 
80 pounds receiver pressure the loss 
was 25 pounds at the drill. The speed 
the air would have to travel through a 
I-inch pipe to supply a 3%-inch drill 
would mtost certainly cause it to be 
wire drawn. Knowing the great fric- 
tion caused by this velocity, I consid- 
ered it advisable to substitute 2-inch 
pipes right up to the drill. With these 
pipes I made similar tests under simi- 
lar conditions to those that were made 
on the t-inch pipe, and found that the 
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loss was, with 105 pounds receiver pres- 
sure, 10 pounds at the drill, with 100 
pounds, 9 pounds loss, and with 85 
pounds, 7 pounds loss at the drill. Our 
drills are 34-inch cylinder, and a 6-inch 
stroke now allows an effective piston 
area. After deducting the area of the 
piston rod in one end and the rifle bar 
in the other, of 734 square inches, and 
a stroke of 6 inches and 300 blows per 
minute, we see that each blow struck 
by the drill would use 93 cubic inches 
of air. That would be the effective 
piston area multiplied by twice the 
length of stroke, and this multiplied by 
the number of blows (300) per minute, 
would give the number of cubic inches 
of air required per minute. From this 
it will be seen that there is 27,900 cubic 
inches of air ttsed per minute, and as 
the inch pipes are only .7854 of an inch 
in area, the air would have to travel at 
a speed of 35,523 lineal inches per min- 
ute, or nearly 50 feet per second. This 
proves that there must be an enormous 
loss from pipes of insufficient diameter, 
as the friction increases not directly as 
the velocity, but as the square of the 
velocity. 

In addition to the friction, there are 
losses in bends, elbows, and ‘T pieces. 
With 2-inch pipes under the same con- 
ditions, the air would travel only 12 feet 
per second. A few weeks ago I saw, in 
one of the compressed air systems on 
Gympie, four elbows and a T piece in about 
a dozen feet of air pipe. According to what 
has been said, in laying pipes they should 
be able to deliver a little more than the 
drills are capable of taking out, and at the 
same speed. All abrupt turns, such as 
elbows and T pieces, should be avoided, 
and wherever possible bends substituted ; 
also all joints should be well made. 

Another and very effective way of re- 
ducing friction in the pipes would be to 
have a receiver underground near to the 
drills or other machine. By putting in 
a concrete wall in any drained crosscut, 
level, etc., they could be utilized for this 
purpose. It would serve to settle all 
moisture in the air, also maintain a 
steady pressure on the machines using 
the air. They can be made more cheap- 
ly than an iron receiver, are several 
times larger, becoming as it were accu- 
mulators of power while the machines 
are stopped, and even if a slight mishap 
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occurred to the compressor on top, the 
machines could go on working. 

The loss from clearance is more a 
loss of volume than of power. We 
must first of all understand what clear- 
ance loss means. In making a compres- 
sor it is undesirable that the piston 
should strike the cylinder cover every 
stroke, but unless this were done there 
would be still air between the piston and 
cover. This is practically what takes 
place in most compressors at the pres 
ent time. There is always a space be 
tween the piston and cover which is 
filled with air at a pressure 2 or 3 
pounds in excess of the gauge pressure 
When the stroke is reversed, this air 
expands again to atmospheric pressure 
before the piston commences to draw 
in air. from the atmosphere; but, as I 
said before, this is more a loss of vol 
ume than a loss of work, because all the 
work put in in compressing this air is 
again given out by expansion. There 
are several other sources of loss, which 
can only be remedied by the designers 
of the compressor and by the makers 
having only good and reliable workman 
ship put into the machines. Some of 
these losses may be caused by the 
springs being too strong. As a matter 
of fact, in machines with spring deliv 
ery valves there is always 2 or 3 pounds 
more pressure in the cylinder than is 
shown by the gauge, caused by the lift 
of the valve against the spring. Me- 
chanically worked suction valves are 
now being adopted in most of the larger 
compressing plants. The delivery valves 
should likewise be nicely adjusted and of 
sufficient area. They should immediately 
open or close according as the piston 
pressure reaches the receiver pressure or 
descends below it. 

In spite of these drawbacks the use of 
compressed air for mining purposes is 
largely on the increase. It has the advan- 
tage of not losing either power or volume 
by condensation during transmission. It 
can be conveyed into any part of the mine 
without inconvenience, and readily split 
up. The exhaust also improves the ven- 
tilation in immediate surroundings of 
the machine, but it is not appreciable 
many feet away: it also cools down 
quickly a hot end or rise. 

To summarize, a compressor, in order 
that the speed should not be excessive, 
should be larger than the requirements. 
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The pipe line should be of sufficient capa- 
city. There should be a receiver on top 
in order to cool the air before traveling 
through the pipes, so that a large per- 
centage of the moisture may settle there 
instead of in the pipes. A receiver, such 
as previously described, should be at 
every level, and nothing but the best 
of workmanship employed during the 
construction of the compressor and re- 
ceiver, and the best of material used. 

Having thus got the air at sufficient 
pressure to be serviceable, we will now 
consider the methods of its application 
to our calling as miners. The rock- 
drill, the air-winch for hauling up in- 
clines and winzes, and the underground 
locomotive for hauling the ore along 
the levels, appear to be the principal 
methods of applying it. 

The rock-drill stands out prominently as 
the most important method of its applica- 
tion. As a self-acting power machine for 
rock-drilling it is the outcome of the last 
half century. The first patent for a self- 
acting percussive rock-drill was taken 
out by Couch in 1849. This was im- 
proved by Fowle, Ingersoll, Rand, Sar- 
geant, and others, until its construc- 
tion has been brought to its present 
perfect form. Over 100,000 rock-drills 
are now in use in mining. tunneling, and 
quarrying, and this fact alone should 
prove their usefulness. No modern up- 
to-date mine is considered thoroughly 
equipped unless it has its compressor 
and rock-drill plant, because by their 
aid the development and work of a 
mine can be carried on more expedi- 
tiously and economically. There are a 
great number of different makes of ma- 
chines before the mining public at the 
present time, and each one claims to be 
more efficient than the others. I am 
not prepared at the present time to dis- 
cuss the qualities of the different drills. 
but in my opinion the best drill would 
be the one that is simplest in design 
and construction, with strength in 
every part, combined with lightness, in 
order that there should be a minimum 
risk of accidents, consequently stoppages 
of the machine; with a maximum ease in 
rigging and unrigging. The columns 
and bars upon which it is rigged should 
be easily put up or taken down, and 
should give a wide range to the ma- 
chine. It should also give the greatest 
amount of boring footage for the air 









used. To work drills so that we may 
have the greatest efficiency—that is, the 
greatest amount of work out of them 
for the work put into the compressor— 
they should, as far as possible, be kept 
constantly boring, or in other words, 
should have two or three faces to work, 
soe that as soon as one face is bored out, 
the machine can be unrigged, and imme- 
diately removed and set up in another 
face. This is the usual practice on Gym- 
pie. 

The amount of boring that can be 
done by a machine on Gympie is vari- 
ously estimated, but at the 2 North Co- 
lumbia and Smithfield, with a 3%-inch 
Little Hercules rock-drill, in very hard, 
semi-crystalline calcerous greywacke, 
with an average of 70 pounds pressure of 
air—allowing five hours out of the eight 
for effective work—after deducting the 
time required for rigging the machine, 
changing its position for different parts 
of the face, changing blunt drills for 
sharp ones, etc., I find we can bore on 
an average 35 feet. This would repre- 
sent, at the average of 250 blows per 
minute, and 10 blows to make a com- 
plete rotation, a cut slightly less than 
one-sixteenth of an inch. That would be 
theoretically, but practically the cut 
would be much deeper, because we know 
that in starting a hole the full force is 
not given to the blow, while many blows 
may be given at the full strength of the 
stroke. When this is done, there is a 
certain amount of cushioning by the air; 
therefore we see that a number of the 
blows struck are not very effective. I 
think that from 75 to 80 per cent. of the 
full stroke of the piston is the most ef- 
fective length of stroke. Of course, 
there are many places where much larger 
footage can be done, but we are all 
aware that 30 feet in one place might 
possibly be a great deal better work than 
40 feet would be in another; a great deal 
depends on the class of rock. 

It is now being acknowledged that for 
most cases machine work is much cheaper 
than hand labor, the harder the rock the 
more pronounced the difference between 
the two classes of work. For instance, take 
the ground above referred to. In stop- 
ing, One miner was considered to have 
done fairly well if he bored from 3 to 
4 feet per day. At that rate it would 
require about 10 men with single-hand 
hammers to bore as much as one ma- 
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chine; and at the local rate of wages for 
both classes of work this would be as 
£4 3s. 4d. to 19s. 2d. Add to machine 
rate £2 for compressor and other extra 
charges, which is a very wide margin, 
we still have a balance of £1 4s. 2d. per 
day in favor of the machine. There is 
another consideration that must not be 
lost sight of, and that is that one 4-feet 
machine-hole in a stope will break from 
50 to 100 per cent. more rock than two 
holes 2 feet deep each; therefore we 
would have, in addition to the saving 
of £1 4s. 2d. about two-thirds more rock 
broken. This refers principally to where 
the rock is hard and tight. There are 
many places on Gympie where it is 
cheaper for hand labor to be employed, 
because the rock is considerably softer; 
therefore fewer holes could be bored off 
a rig with a machine, and in an awkward 
place a good deal of time is taken up in 
rigging. Two men with hammers could 
do nearly as much boring and could 
bring down with their holes as much 
rock as the timbers can stand. There is 
also less likelihood of the surrounding 
rock being loosened, thereby making it 
safer for the men, which is the principal 
consideration in mining operations. 

The use of air-winches is generally 
forced upon us by meeting with cross- 
courses or other dislocators. No man- 
ager likes to use them, as they are al- 
ways a source of expense. Locomotives 
driven by compressed air are being ex- 
tensively adopted in large mines, more 
particularly those that are opened by an 
adit tunnel, or in coal-mines. There are 
many other interesting facts in connec- 
tion with compressed air i would like to 
speak of, but I think I have trespassed 
too far already on your good nature, 
but at some future date, if it is your 
wish, we may have another chat on this 
interesting and familiar subject; familiar 
it ought to be, as without it we would 
soon cease to exist. 





Car Heating by Steam Mixed with Air; 
Eastern Railway of France. 


After an extensive series of experi- 
ments, the Eastern Railway of France 
has adopted a car-heating system in 


which a mixture of compressed air and 
steam is used, and this system is de- 
issue of the 


scribed in the November 
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“ Revue Generale des Chemins de Fer” 
by Mr. Lancrenon, chief engineer of 
motive power and machinery of the 
Eastern Railway. 

The subject of heating cars from the 
engine was first taken up in connection 
with the long suburban trains at Paris, 
where the use of portable foot warmers 
was a nuisance, and stoves gave rise to 
universal complaint. A system of steam 
heating then in use had iron cylinders in 
the car with a single opening for the 
entrance of steam, and the escape of 
water of condensation. This was not sat- 
isfactory and could not be used for trains 
of over 10 or 12 cars, while the suburban 
trains have as many as 24 cars, many 
of them being double-deck cars (with 
both decks inclosed). The steam-heating 
system was also objectionable in that it 
heated the air of the car without warming 
the feet of the passengers. On consider- 
ing the problem, Mr. Lancrenon con- 
ceived the idea of using a mixture of 
steam with air from the brake pump and 
distributing this by a system of pipes with 
traps or blow-offs at the ends. 

Along the whole length of the trains 
extends a train pipe, the admission of 
steam and air to which is controlled by 
the engineman on the locomotive. On 
each car the train pipe connects at the 
front end with a chamber from which run 
three small pipes, which are looped along 
the floors of the several compartments, 
and are covered with metal plates, these 
plates being put in front of the transverse 
seats, so as to form foot warmers. At 
the rear end of the car the pipes enter a 
chamber fitted with a trap to discharge 
air and the water of condensation. One, 
two or three pipes may be used, accord- 
ing to the severity of the weather. 

With a long steam pipe closed at the 
ends by a trap, pockets of water are liable 
to occur and prevent the proper flow of 
steam to the end of the pipe, but by 
admitting a certain pronortion of com- 
pressed air, the rate of flow is increased 
sufficiently to keep any water moving 
constantly towards the discharge end. 
This combination of air and steam has 
made it practicable to use long pipes of 
small diameter, laid horizontally, and 
having numerous elbows. As the car 
body tilts on curves, etc., these elbows 
form low points for the collection of 
water. and this gave rise to considersble 
trouble when steam alone was used. but 
since the adoption of the combination 
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system no trouble has been experienced. 
Owing to the more rapid current, also, 
the initial heating of the cars is much 
more rapid than when steam alone is 
used. 

In a test with a train of 19 cars, the 
train pipe was charged with steam at 8.8 
pounds pressure, and when the pipes were 
filled and the cars heated the gauge on 
the train pipe showed 1.65 pounds. All the 
traps were closed, only a little water 
escaping, and no steam was visible for 
the entire length of the train. Air at 8to 
Io pounds pressure was then admitted, and 
in 30 to 40 seconds the gauge on the train 
pipe showed a pressure which rose to 
over 4% pounds. The traps then opened, 
discharging water in plenty and some moist 
air. This lowered the gauge pressure to 

'4 pounds, which remained constant. In 
another test with 30 four-wheel cars (130 
compartments), it was not possible to fill 
the pipes when steam alone was supplied, 
and air at about 10 lbs. pressure was ad- 
mitted. When the pipes were all filled 
and the cars warmed, the air was shut off, 
and with 4% pounds steam pressure at the 
head end, the pressure at the rear end 
was only 1% pounds. Air at 10 pounds 
was again admitted, when the gauge rose 
to 344 pounds, but when the traps opened 
it fell to 234 pounds. 


For the train pipe coupling rubber hose 
and metallic tubes with flexible joints 
have been used, but the latter have now 


superseded the rubber hose. For coup- 
ling to the cars of foreign railways, to 
the train pipes of freight cars run in 
passenger service (and coviuk no heater 
pipes), and to the fixed steam pipes for 
heating trains at stations, a flexible tub- 
ing is used composed of spirally-coiled 
strips of steel. These, however, are in- 
ferior to the metal tubing with flexible 
joints. 

Mr. Lancrenon states that the combi- 
nation heating system above described 
has been adopted also for the Paris sub- 


urban trains of the Western Railway, and 
for the Paris-Bordeaux trains of the 
Orleans Railway. The system will be 


put in service on these lines during the 
present winter.—Enginecring News. 





Air Spray for Fruit Trees. 


In a recent description in the Rural 
New Yorker as to the best means for 
spraying fruit trees, A. T. Erwin, of the 
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lowa Experiment Station, 
lows: 

“As to what form of power is best, | 
would recommend some type of machine 
using compressed air. From our experi- 
ence this type of machine is simpler in op- 
eration, and more satisfactory than gaso- 
line. These machines are operated upon 
a very simple and effective principle. A 
sprocket is attached to the rear wheel and 
a chain connects this with an air pump 
which forces air into a small storage tank 
or receiver. In driving to the orchard a 
pressure upwards of 150 pounds is aa 
formed, and this gives a steady, even pres- 
sure, a finely divided spray and a uniform 
flow and distribution. In the spring the 
ground is usually soft, and the load should 
be as light as possible. An equipment of 
this kind will add about 300 pounds addi- 
tional to the load. The lightest type of 
gasoline engine with which I am ac- 
quainted weighs double this amount. 
Some of them are also upright in position 
and tend to make the load topheavy, and 
are inconvenient to use on steep hillsides. 
In my experience the gasoline engine re- 
quires a good solid foundation or base to 
rest upon. It is very apt to prove whim- 
sical and go on a strike almost any time 
on a spray tank. Steam sprayers I never 
used. 


writes as fol- 


The second question. 
trees should a 
justily 


how many fruit 
farmer have in order to 
him in buying a power sprayer, 
is not easily answered. I can reply to 
this best, perhaps, by indicating the ca- 
pacity of this type of machine, and its 
comparison with a hand pump will indi- 
cate its profit, and hence enable him to 
answer for himself as to which he can 
use to better advantage. 


“Last spring the horticultural depart- 
ment of the lowa Experiment Station pur- 
chased a sprayer which is operated upon 
compressed air principles already de- 
scribed. A pressure of 80 to 100 pounds 
did excellent and rapid work. A part of 
the time the ground was soft, and it was 
necessary to attach the mud claws to pre- 
vent the wheels slipping when the pres- 
sure ran high. The orchard in which this 
machine was used contained 70 acres, the 
original planting being 25 years old, and 
planted two rods apart. About Io years 
later the interspaces were filled in one way 
with apple and plum trees. The season 
was an unusually wet one and the land 
hilly, and under these conditions our best 
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record was 12 acres per day of 12 hours’ 
work. Two men did the work, one man 
driving and operating one line of hose. 
Both sides were sprayed at the same time. 
Sufficient power was maintained once the 
tanks were charged in driving from tree 
to tree to do the work. The five-barrel 
tank proved too heavy for the soft ground 
and in a hilly country. Were we pur- 
chasing again I should secure a _ three- 
barrel capacity tank instead. 

“T believe that a compressed air sprayer 
can cover from one-half to two-thirds 
more ground than a hand machine, and 
do it much better. The spray is more 
finely divided, which increases its  effi- 
ciency, hence requires less material, and 
the ground is covered very much more 
rapidly. I should estimate that the 
grower of 20 acres, or perhaps less, would 
profit by the expenditure in this type of 
machine.” 


The January issue of Cassier’s Magazine 
contains a description of the Chamonix 
Electric Railway in Switzerland. In the 
description of the cars it is explained that 
the power for working the compressed 
operating gear and also for the brakes 
is derived from a motor-driven air com- 
pressor in the luggage compartment behind 
the driver. 


The Post Office Department at St. 
Louis, Mo., expects to have a new and 
complete pneumatic tube service installed 
by February 1. This pneumatic tube 
system promises to attract more than 
the usual attention, as it will be in oper- 
ation during the St. Louis Exposition 
and, therefore, will be seen by people 
from all over the world. 


Another application of the pneumatic 
hammer has been made in England, 
where it has been tried successfully for 
breaking up roads which have hereto- 
fore been absolutely pulled to pieces by 
hand labor. The chisel was fitted into 
an ordinary pneumatic hammer, the pis 
ton of which made 400 strokes per min- 
ute. By means of an air cushion the re- 
coil was practically overcome. The 
power was produced by a motor-driven 
compressor. 
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The North-Eastern Railway Company 
has introduced a large installation of 
electro-pneumatic signalling on its Sun 
derland and North Shields line at Harton 
Colliery. This is the first instance of its 
adoption for the passenger traffic of the 
North-Eastern Railway. In order to as 
certain the relative merits of the three 
power signalling systems now engaging 
the attention of British railway officers, 
the North-Eastern Company will shortly 
lay an experimental installation of low 
pressure air signalling at Paragon Station, 
Hull—London (Eng.) Daily Globe. 


In an article on “The Limits and 
Possibilities of Deep Mining,” by E. H. 
Robertson, in the European edition of 
the Engineering Magazine, Mr. Robertson 
Says: 

“The use of compressed air machines 
and drills in the mine is of much value 
in reducing the heat, and no doubt this 
will be an important factor in favor of 
the adoption of compressed air rather 
than electricity in deep mining. Liquid 
air has been suggested as a means of 
replenishing quickly the atmosphere in 
the working place and may ultimately 
prove of value.”’ 


The efficiency of compressed air in 
operating pumps underground in mines 
is greatly increased by reheating the air 
at a point near the pumps. This is usually 
possible where the ventilation is suffi 
ciently good. A compound direct-acting 
pump, heated sufficiently to prevent 
freezing, will pump double the amount 
of water with the use of a given amount 
oi air that a single-acting pump will. 
Freezing of a mine pump may often be 
prevented by arranging a drip from a 
pipe so that a small stream of mine 
water will fall upon the exhaust opening 
This usually keeps the temperature at a 
point somewhat above freezing. A large 
exhaust opening is also necessary, and 
may be kept from clogging with ice 
much easier than a small one.—Pacific 
Coast Miner. 


-articularly complete is the mechanical 
plant at the Broadway-Maiden Lane 
Building, New York. The compressed 
air equipment is of a somewhat unusual 
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nature. Two Westinghouse locomotive 
type compressors are mounted on the 
wall in the elevator pump room and 
serve to supply air needed for the pres- 
sure tanks of the heating system, and 
for cleaning purposes. The compressors 
are arranged to work in parallel or in 
series, as desired, and are connected 
with a receiver 5 feet high and 24 
inches in diameter. A line of piping ‘is 
carried in the elevator wells to a point 
near the ninth floor, and tothis outline is 
connected 150 feet of hose, so that all 
parts of the elevator well above and be- 
low can be reached and the grill work 
readily cleaned, which is done once a 
week. Compressed air is also used for 
blowing off the dust on the blower tubes, 
this being done about twice a week. 





In the building of the Williamsburg 
Bridge across the East River, connecting 
two of the boroughs of Greater New York, 
compressed air has proved invaluable for 
operating the riveters. There were 22 
riveting gangs of four men each, which 
drove an average of 150 rivets per gang 
in eight hours. About 25 per cent. of 
these rivets are I inch in diameter and 
nearly all the remainder are 7% of an inch. 
They were driven by Philadelphia and 
Cleveland pneumatic hammers, operated 
by air at 100 pounds pressure. The air 
was compressed by a 200-H. P. Ingersoll- 
Sergeant compressor plant at the Brooklyn 
approach, which also supplied air for 
riveting the upper part of the New York 
approach. The delivery pipe was 6 inches 
in diameter with a two foot expansion 
loop at each quarter point of the main 
span. It was reduced to 2% _ inches 
diameter at the New York approach and 
was provided with 2-inch tee bolts and 
manifolders with four connections for 
flexible hose at points about 50 feet apart. 


A compressed air haulage plant has re- 
cently been installed by the Encamp- 
ment Smelting Company at its mine at 
Rudefeha, Carbon County, Wyo. The 
locomotive is of the H. K. Porter type, 
with cylinders 5 inches by 10 inches and 
capable of hauling a load of 25 tons on 
a 2 per cent. grade, which is the heaviest 
in the mine. This tunnel is about 2,000 
feet long, the grade sloping from the 
mine to the ore bins on the outside. The 
power is supplied by a Norwalk com- 
pressor with a capacity of 65 cubic feet 
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of free air per minute, compressing to 
850 pounds. The compressor is belt- 
driven from a Buffalo self-contained au- 
tomatic engine. 

Compressed air for the rock drills is 
supplied by a Laidlow Dunn-Gordon 
duplex compound compressor’ with 
Meyers cut-off valve gear, which is also 
located in the power house. Twenty- 
five rock drills of the Sullivan type, with 
2% inch and 3% inch cylinders, are 
used in the different levels and stopes. 
It is expected in the near future to in- 
stall a diamond drill equipment which 
will also be operated by compressed air. 

At the power-house No. 2 of the Niagara 
Falls Power Company compressed air is 
used to operate the brakes for the turbines 
and also for cleaning purposes. To supply 
the compressed air a two-stage Ingersoll- 
Sergeant air compressor is located in a 
special lateral chamber at the bottom of 
the well-pit. It is driven by a Pelton 
water wheel 7 feet in diameter, which is 
fed from a 36-inch steel main. The wheel 
is designed to develop 38 horse-power at 
120 revolutions per minute and under a 
head of 127 feet. The compressor has a 
capacity of 120 cubic feet of free air per 
minute compressed to 140 pounds per 
square inch. The air pressure desired is 
maintained automatically by controlling 
the air inlet and the flow at the nozzle of 
the Pelton wheel. The system contains a 
receiver 4 feet in diameter and 8 feet high, 
located at the turbine. A system of pipe 
extends to each chamber so that hose may 
be attached for conducting the air as de- 
sired. A smaller plant is located at Power 
House No. 1, and arrangements are made 
so that the two may be connected if 
necessary. 

There seems to be some question as 
to who was the originator of the scheme 
of painting the buildings of the World's 
Fair with the assistance of compressed 
air. The Boston Sunday Globe recently 
published a portrait of Frank D. Millet, 
the artist, who was born at Mattapoisett, 
Mass., November 3, 1846. Concerning 
Mr. Millet’s connection with this work, 
the Globe says: 

“He had charge of the art work of 
the World’s Fair at Chicago, and when 
the question of painting the building 
came up it was found there was not time 
enough to do it in the regular way. so 
he invented a machine to do the job, 
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“He took a gas pipe about a foot 
long, pounded flat at one end so as to 
leave an opening about an inch across 
and wide enough to insert a sort of per- 
forated cardboard. This he attached to 
a long piece of hose, the other end of 
which he dipped into a barrel of paint. 
An electric motor then pumped air and 
paint through the hose. The force of 
the air scattered the paint in a fine 
spray. 

“It worked like a charm and the work 
was done on time. This method has 
since become popular in painting shops, 
etc. It does the work of forty or more 
painters.” 


A remarkable piece of engineering was 
completed in September in Cranston, 
R. I. The chimney of the Narragansett 
Brewery, 192 feet in height, owing to 
undermining by water, was so badly out 
of plumb (leaning nearly four feet 
toward the east) that its falling seemed 
assured. The fate of an $8,000 chimney 
seemed to be imminent and certain. J. 
H. Gerhard, civil engineer, of Cranston, 
R. I., undertook to straighten this rival 
of the leaning tower of Pisa. The plan 
devised by Mr. Gerhard was a simple 
one. One course of bricks three-quar- 
ters of the way through the chimney was 
removed from the west side, and its 
place was taken by wedges of oak. An 
&-foot bed of concrete was then laid 
against the foundation on the east side. 
Two holes were cut in the east side of 
the chimney, and in these were inserted 
22-inch steel beams 25 feet in length. 
These were used as levers to tip the 192- 
foot chimney toward the west. The 
wooden wedges were gradually burned 
out by a gas flame driven into the oak 
by compressed air. The chimney, as the 
wood was burned away, gradually ap- 
proached the perpendicular line, the 
movement averaging about 6 inches a 
day. When the chimney was straight, 
the space occupied by the brick was 
filled and the steel beams were buried in 
concrete after the removal of the jack 
screws. This has obviated the necessity 
of moving the boiler house to another 
lccation.—Brick. 


Another pneumatic power hammer has 
been placed on the English market by the 
makers, 


the William & Sons 


Graham 
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Engineer Company, of London. This 
hammer is made in various sizes and is 
specially designed to deal with light and 
heavy forgings in iron or steel. The ham- 
mer head or ram has a rectangular section 
and has no piston rod, which is replaced 
by the ram itself, the object being to ob- 
viate any possibility of breakage of piston 
rods through crystallization. The head is 
lifted up by the exhaust in the cylinder 
and is driven down by compressed air. 
The force of the blow is regulated by a 
rotary cut-off valve which controls the 
admission of the air to the cylinder. This 
valve is oscillated by a lever moving over 
a mark to indicate whether the valve is 
open or shut. A second or controlling 
lever is provided for controlling the piston 
valve. This second or controlling lever is 
lifted to its uppermost position and the 
recording lift is moved to shut. Then the 
air is exhausted from the cylinder and the 
head drawn up and held stationary. By 
opening the regulating valve according to 
the desired force of the blow and then 
moving the controlling lever to its hori- 
zontal position, the hammer head is set 
in motion and gives blow after blow until 
the controlling lever is put back in its 
former position. The combined vacuum 
and compression pump is separated from 
the main hammer so that the hammer may 
be placed in any position irrespective of 
the location of the driving power, the re- 
quired connection being made by cast 
iron, wrought iron or flexible piping. 





In a paper “Railroad Shop Tools,” 
which appeared in the December number 
of the Railway Master Mechanic, Chas. H. 
Fitch refers to the Kennedy pneumatic 
bull dozer or “ pneumatic blacksmith ” as 
a favorite tool at the Burnside shops of 
the Illinois Central Railroad. This ma- 
chine is made by the Featherstone Foundry 
and Machine Company, of Chicago. It 
has a great range of work and is said to 
combine heavy power with quick action. 
It has been used to make boiler braces, 
valve yokes, wrecking chain hooks, heavy 
equalizing beams and all other forms that 
can be produced with a two-cam press. 

The resisting frame extends like the 
head of a T so as to give place for a 
large die. There are two cylinders giving 
ramming movements in two directions at 
right angles, an end upsetting and a side 
closing movement. The turning of an air 
cock applies the rams, while their with 











| 





OP LOT PORES 


PERL CORT 





— 








eee ee 


EE EP 





tN nae Oe 








LAER TET f 


{ 





drawal is governed by another. The 
claim is made that the dies can be changed 
in three minutes, ready for new work even 
of a complicated character. The strokes 
are adjustable to any requirement. The 
dies are of two kinds, one coupled to the 
piston rod of the main cylinder and the 
other in the form of gripping or forming 
blocks operated by the lower cylinders. 

By placing liners over the face of the 
dies in forming pipe clamps, 25 different 
sizes of clamps have been forged in one 
minute. A valve yoke has been forged in 
five minutes and a locomotive main rod 
strap weighing 236 pounds in 47 seconds. 
Rollers are used at the corner of the dies 
which facilitates the movement and justifi- 
cation of the work. The usual air pressure 
carried is 125 pounds per square inch. 
These forging machines are made with 
cylinders 16 inches, 20 inches and 24 
inches in diameter. 

New York theatre-goers have been at- 
tracted by Mr. Proctor’s ingenious method 
of outlining the policy at his theatres. 
The Proctor plan, he calls it, and explains 
it as follows: 

“The Proctor 


taking care of 


plan just consists in 
the Proctor audiences at 
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the Proctor theatres; that is to say, it is a 
part of the Proctor plan to furnish each 
auditor with a clean, wholesome show and 
plenty of it; with courteous attention 
from the moment one enters the door until 
one leaves it; with pleasant and agreeable 
surroundings for old and young, and 
finally to leave all comers with the im- 
pression that they have received more 
than their money’s worth, which in all 
cases is really a fact.” 

This doubtless explains how the Proctor 
playhouses are getting such a large share 
of patronage. 





Our supply of copies of ‘“Com- 
pressed Air” for Novembrr, 1902, 
is exhausted and we still bave a 
demand for them for binding. 
Readers of this paper who have 
copies of this number which they 
do not care to preserve will confer 
a great favor upon the editor by 
mailing them to ‘‘ Compressed Air,”’ 
26 Cortlandt Street, New York. 
We shall be glad to pay the regu- 
lar price for them. 
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U.S. PATENTS GRANTED DEC. , 3903. 


Specially prepared for COMPRESSED AIR. 


745,373. UTILIZATION OF COMPRESSE iu 
AIR. Robert Nutty, New York, 
Filed Dec. 17, 1898. Serial No. 699,600. 
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An engine, one or more operating-tanks con 
nected directly to said engine, and adapted to 
fluid under 


contain propulsive gas or pressure, 


in combination with one or more auxiliary or 
feed tanks adapted to contain a similar gas or 
than that 


fluid under a higher initial pressure 


in the operating-tanks, and a body of water con 
a valved pipe 
connecting the tanks; 
whereby the gas or fluid withdrawn from said 


tained in the said auxiliary tanks; 
operating and the feed 


operating-tanks to run said engine is replaced by 
water from said feed-tanks; and means for heat- 
ing said water during its passage through said 
pipe; substantially as described. 
745,456. SUBAQUEOUS TUNNEL. Duncan 
D. McBean, New York, N. Y. Filed Oct. 22, 
1903. Serial No. 178,054. 
































In tunnel construction, a 


subaqueous working 
chamber, comprising the tunnel roof and walls 
surrounding the site. 

The method of building a tunnel under water, 
consisting in driving foundation-piles along the 
site, and impervious sectional walls around the 


same to bed-rock or to a depth lower than the 





cord, 
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bottom of the 
completed, 


tunnel or its foundation when 
then cutting off said piles and walls 
at a depth below the top of the tunnel when 
completed, then seating the previously-constructed 
roof thereon in permanent position, 
watering the chamber so formed, 
ing the 


then un 
then excavat 
necessary material and completing th« 
tunnel within the same. 


745,457. SUBAQUEOQUS TUNNEL. 
D. McBean, New York, N. Y. 


1903. Serial No. 178,950. 


Duncan 
Filed Oct. 28, 











A subaqueous tunnel structure having partially 


inclosing side walls secured or anchored thereto 
and seated on bed-rock or penetrating other ma 
terial to a depth below the tunnel structure. 


745,501. VALVE. 
bach-on-the-Main, 
1902. Serial No. 


Wilhelm 
Germany. 
89,838. 


Kuhlmann, Offen- 


Filed Jan. 14, 


745,502. COMBINED 
BRAKE 


Toronto, 


TROLLEY 
CONTROLLER. 
Canada, 
ments, to 


AND AIR 
James’ Kynoch, 


assignor, by mesne assign- 
International Trolley Controller 
Buffalo, N. Y., a Corporation of 


Filed Apr. 20, 1908. Serial No. 


Company, 
New York. 


158,522. 


In combination with a_ trolley-arm-operating 


mechanism operatively connected to the 
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cord and brought into action by a sudden ten- 
sioning of the cord whereby the trolley is drawn 
from the wire, a conduit for compressed air con 
nected to return the mechanism to its normal 
position, and manually-operated means for con 
trolling the flow of compressed air through the 
conduit. 








A cylinder and 


piston movable therein, a 
valve-chamber having inlet and exhaust ports 
and communicating with the cylinder, a valve 
normally closing the inlet and adapted to be 
operated manually to close the exhaust-port, 
whereby when the inlet is opened the exhaust 
port is closed and vice versa, a spring operatively 
connected to move the piston in one direction, 
a detent for holding the piston against the action 
of the 
operatively connected to trip the detent when the 


spring, a trolley-arm-operating cord 
cord is suddenly tensioned, and a compressed-air 
conduit connected to the inlet and whereby when 
the valve is open the compressed air returns the 
piston against the action of the spring. 


745,785. AIR-BRAKE. Milton H. Neff, Water- 
town, N. Y., assignor to New York Air Brake 
Company, a Corporation of New Jersey. Filed 
May 21, 1903. Serial No. 158,136. 


The combination with the train-pipe, auxiliary 
reservoir, and brake-cylinder of an air-brake ap- 
paratus; of a train-pipe vent-valve for permitting 
air to escape from the train-pipe; a brake- 
cylinder supply-duct from the auxiliary reservoir 
to the brake-cylinder, and valve controlling said 
duct; and means actuated by. the air escaping 
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from train-pipe when vented for actuating said 
valve in the brake-cylinder supply-duct; and a 


motor-piston for the train-pipe vent-valve exposed 
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\1 


to train-pipe pressure on one side and to pressure 
of air confined in a small chamber at the other 
side; a duct connecting the said small chamber 
with the space containing train-pipe air; and 
means for closing said duct in response to a 
sudden reduction in train-pipe pressure. 








745,827. VALVE. Ernest B. Hack, Denver, 
Colo., assignor to the American Filter Press 
Extraction Company, Denver, Colo., a Cor- 
poration of Colorado. Filed Jan. 19, 1903. 
Serial No. 189,713. 

745,878. PNEUMATIC-TIRE PROTECTOR. 

Mentel and Simon N. Mentel, 

Springfield, Ohio. Filed Oct. 1, 1903. Serial 

No. 175,281. 


\seorge E. 


745,934. AIR-BRAKE. Charles W. Valentine, 
Watertown, N. Y., assignor to New York Air 
Brake Company, a Corporation of New Jersey. 
Filed May 21, 1903. Serial No. 158,122. 














The combination with the train-pipe, auxiliary 
reservoir, and brake-cylinder of an air-brake 
apparatus; of a train-pipe vent-valve for permit- 
ting air to escape from the train-pipe; a brake- 
cylinder supply-duct from the auxiliary reservoir 


to the brake-cylinder and valve controlling said 
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duct; means actuated by the air escaping from the 
train-pipe when vented for actuating the valve 
in the brake-cylinder supply-duct; and means for 
entrapping a portion of said escaping train-pipe 
air, whereby the valve in the brake-cylinder 
supply-duct is retained open after the flow of air 
from train-pipe has ceased, substantially as and 
for the purpose described. 


745,900. PNEUMATICALLY-OPERATED PER- 
CUSSIVE TOOL. Walter Payton, Richmond, 
England. Filed Apr. 7, 1903. Serial No. 
151,540. 
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A pneumatic percussive tool, the combina- 
tion with the casing constituting the working 
cylinder, of a piston, a sliding tubular valve in 
said piston, the forward end of which is of a 
greater diameter than its rearward end and is 
constantly exposed to the pressure of the motive 
fluid, an enlargement or collar on said valve work- 
ing in a chamber in the piston and having its 
forward side constantly open to the exhaust- 
chamber and means whereby the rearward side 
of said collar is subjected to the fluid-pressure 
when the piston is at one end of its stroke and 
is open to the exhaust when the piston is at the 
opposite end of its stroke fo he purpose specified. 


746,082. VALVE OPERATING’ AND CON 
TROLLING MECHANISM. High V. Con 
rad, New York, N. Y., assignor,to Rand Dril! 
Company, New York, N. Y., a Corpewation of 
New York. Filed Feb. 26, 1992. Serial No. 


95,690. 





An air-compressor, the combination’ with 
a cylinder of reciprocating admission-valves 
arranged in their reciprocation to alternately ad 
mit fluid for compression to opposite ends of 
the cylinder, and a rocking operating-lever for 
transmitting such reciprocating movement to said 
valves, of links normally connecting said valves 
to said rocking lever at a point therein having the 
necessary throw to produce the aforesaid recipro 
cation, and means for shifting the point of such 
connection to a point nearer the center of oscilla 
tion of said rocking lever, at which point th« 


valves will not receive an operative throw. 


746,107. AIR-BRAKE SYSTEM. Harry R. 
Kuhn, Homestead, Pa. Filed Mar. 16, 1203 
Serial No. 147,969. 


A device of the character described, the com 
bination of the valve-body and rotarily-mounted 
part therein having an eccentric portion adapted 
to operate within an opening on an extension of 
the valve contained therein, and the eccentric 
part being so positioned that in one position said 
valve is permitted to close and in the other posi 
tion said valve is not permitted to close. 


746,207. REPAIR DEVICE FOR PNEUMATIC 
TIRES. John R. Vosburgh, Johnstown, N. Y. 
Filed Sept. 10, 1903. Serial No. 172,635. 


746,279. PNEUMATIC SEAT-POST FOR BI 
CYCLES. Edward Brougham, Brandon, Can 
ada. Filed Sept. 2, 1902. Serial No. 121,765. 


A pneumatic-cushion saddle-post comprising an 
outer tubular member closed at one end, a post 
telescoping within said outer member, and a cylin 
drical capsule interposed between the inner end 
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of the inner member and said closed end of the 
outer member, and having a tubular air-valve 
projecting concentrically through a hole in the 
latter, whereby a pump may be externally applied, 
said capsule having a rigid head at its other end 


and resilient sides. 


746,266. SENDING DEVICE FOR PNEU- 
MATIC TUBES. Birney C. Batcheller, Phila- 
delphia, Pa. Filed Oct. 11, 1900. Serial No. 


32,682. 














A sending device for a  pneumatic-tube 
system, a tube-section A in registry with the 
end of the despatch-tube in combination with an 
end gate and an inner gate for closing the tube- 
section, means for first admitting compressed air 
to the tube-section and then opening the inner 
gate arranged to be set in operation by the closing 
of the end gate, an automatic lock arranged to 
prevent the opening of the inner gate when en- 
gaged, a time escapement arranged to disengage 
said lock a determined time after the inner gate 
has closed after opening, and means for first 
closing the inner gate and then opening the end 
gate arranged to be set in operation by the exit 
of a carrier from the tube-section. 


746,545. VALVE. Siegfried Mertens, Charlotten- 
burg, Germany. Filed Nov. 24, 1902. Serial 
No. 132,618. 


746,651. PNEUMATIC LAYING-OFF APPA- 
RATUS FOR CYLINDER PRINTING-MA- 
CHINES. Wilhelm M. Rockstroh, Klein Sed- 
litz, Germany. Filed Apr. 16, 1902. Serial No. 
103,216. 


A pneumatic laying-off apparatus for cylinder- 
presses comprising oscillating levers, a suction- 





pipe carried thereby and provided with apertures, 
and a series of rings adjustably mounted on the 
pipe and provided with apertures adapted to 
register with the apertures of the suction-pipe, a 
shaft passing through the pipe, pinions on said 
shaft and segmental racks carried by the arms 
and with which racks the said pinions engage. 


746,267. PNEUMATIC-DESPATCH APPARA- 
TUS. Birney C. Batcheller, Philadelphia, ra 
Filed Mar. 29, 1901. Renewed Apr. 23, 1908. 
Serial No. 154,028. 
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In a pneumatic-despatch system, a pivoted 
finger normally extending into a pneumatic tube 
and having its carrier-containing face M formed 
as described to impart to the finger under the 
pressure. 


746,884. VALVE. Alonzo Sharp, Troy, N. Y., 
assignor to Adams Laundry Machine Company, 
Troy, N. Y., a Corporation. Filed Apr. 12, 
1902. Serial No. 102,511. 


746,955. VALVE. Lyman O. Goodwin, North 
Andover, Mass., assignor of one-half to George 
L. Wright, North Andover, Mass. Filed Apr. 
26, 1901. Serial No. 57,589. 


746,969. SAFETY DEVICE FOR AIR-BRAKES. 
John H. Luckey, New York, N. Y. Filed July 
15, 1908. Serial No. 165,634. 


A safety device for air-brake apparatus, com- 
prising a branch pipe communicating with the 
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train-line pipe and with the atmosphere, said 
branch pipe having a valve interposed in its lower 
portion and seating in opposition to the pressure 
of the air in the branch pipe, and a lever con- 
nected with said valve and solely depressible by 
a foot-pedal. 


746,745. VALVE-GEAR FOR’ FLUID-COM- 
PRESSORS. Francis M. Rites, Ithaca, N. Y., 
assignor to Ralph Baggaley, Pittsburg, Pa. 
Filed Mar. 5, 1903. Serial No. 146,363. 














A fluid-compressor, the combination with a 
discharge-valve, a link, a sliding block thereon 
and means connected to said block for operating 
said valve, of a movable guide for said link 
pivotally connected to it, means for oscillating 
said link about its guide, other means for moving 
said guide during the oscillation of the link, and 
automatic fluid-pressure-governing means, actu 
ated by variation in relation of pressure reached 
in the compressor to pressure of the receiver, for 
adjusting the position of the block on the link. 


A fluid-compressor, the combination with 
separate admission and discharge valves, separate 
wrist-plates for said admission and discharge 
valves, and means for driving said valves from 
their respective wrist-plates, the means for driving 
the discharge-valves comprising valve-arms, and 
rods connecting said arms to points on the dis- 
charge-valve wrist-plate which move in directions 
approximating right angles with respect to their 
respective rods, during closed positions of the 
corresponding valves, and in directions approxi- 
mating parallelism with respect to their. respective 
rods, in open positions of the corresponding 





valves, of mechanism for driving said wrist-plates 





comprising a crank-pin, a pitman therefor, and a 
means connecting said pitman to each of said 
wrist-plates. 
74 
747,124. PNEUMATIC ELEVATOR. Chester 
Bradford, Indianapolis, Ind. Filed June 9, 
1902. Serial No. 110,814. 
The combination, in a pneumatic elevator, of 
two conductor portions, one of which extends 
from and forms a continuation of the other but 
at an angle therewith whereby a change of direc- 
tion is secured, a telescopic elbow composed of 
two portions and uniting said two conductor 
portions whereby the angle between them may be 
varied, a turn-table carrying one elbow portion, 
a swinging frame pivotally mounted on said turn- 
table and carrying the other elbow portion and 
also carrying the conductor portion which js 
adapted to be varied in position, a trussed mast 
extending up from said turn-table, a stay-brace 
extending from the mast-truss strut to the turn- 
table arms, and a tackle running from said mast 
to and supporting the conductor portion carried 
by the swinging frame. h 
Sk 
747,: PNEUMATI( STRAW-STACKER. ‘. 
Harry W. Smith and Martin F. Smith, Glan- 7 
ford township, county of Wentworth, Canada, tl 
assignors, by direct and mesne assignments, to o 
the Indiana Manufacturing Company, Indian ri 
apolis, Ind., a Corporation of West Virginia. f 
Filed Dec. 5, 1901. Serial No. 84,819 
A preumatic stacker, a fan, in combination 7 


with a fan-housing located at one side of the end 
of a machine; a slanting board hinged to the 
side of the machine and extending over to the 


inner side of the top of the housing; and a tria 


gular piece fitted underneath the forward end of 
the said board to close off the space between it 
and the fan-housing, substantially as described 

\ pneumatic stacker, a substantially vertical 


pipe divided into two parts sleeved one within 
the other, in combination with a circular track 
or ring surrounding the upper part of the pipe; 
means for supporting the said track or ring from 
a stationary part of the apparatus; a ring con- 
nected with and encircling the upper part of the 
pipe; one or more rollers journaled at one side 
of the said ring and engaging the upper side 
of the track; one or more rollers journaled at 





the other side of the said ring and engaging the 
under side of the said track; an elbow formed 
of telescopic sections formed at the upper of the 
two parts of the discharge-pipe and bending out- 
wardly above the rollers engaging the upper side 
of the track; means connected with the ring 


d 
d 











secured to the pipe for collapsing or extending 
the elbow, substantially as described. 


747,308. PNEUMATIC TRACK-SANDER. James 
W. Thomas, Baltimore, Md., assignor to John 
J. Morgan, Baltimore, Md. Filed Sept. 17, 
1908. Serial No. 173,522. 





A pneumatic track-sander comprising a casing 
having an opening for communication with the 
sand-reservoir, an opening for communication 
with the forward sand-discharge pipe, an opening 
for communication with the rear sand-discharge 
pipe, and two openings for communication with 
the two air-delivery pipes; a sleeve fitted in the 
said casing and having two ports adapted to 
register with the sand-discharge pipes; and means 
for rotating said sleeve. 


PNEUMATIC TOOL. William H. 
Soley, Philadelphia, Pa., assignor, by mesne 
assignments, of one-half to Thomas H. Dallett 
Company, Philadelphia, Pa., a Corporation of 
New Jersey. Filed Aug. 1, 1902. Serial No. 
117,934. 


747,336. 
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A pneumatic tool, in combination, with the 
piston-chamber and piston therein and valve- 
chamber and valve therein, of a lateral passage 
opening into the piston-chamber at the upper por- 
tion thereof, a passage connected with the air- 
supply and a passage from the valve-chamber 
opening into said lateral passage, an auxiliary 
valve in said lateral passage, said auxiliary valve 
having a passage in constant communication with 
the live air, circumferential-grooved-portion ori- 
fices in said portion extending into said passage 
and a projecting portion adapted to extend within 
the piston-chamber, said auxiliary valve being 
moved in one direction by the live air and in the 


other direction by the piston in its movement. 


747,001. PNEUMATIC TIRE. Edward H. Sed- 
don, Brooklands, England. Filed Mar. 17, 1903. 
Serial No. 148,160. 


747,339. VALVE. William Wright, New York, 
N. Y.; Mary E. Wright, administratrix of said 
William Wright, deceased. Filed Mar. 19, 
1903. Serial No. 148,472. 


747,396. SAND-BLAST APPARATUS. Neal 
Farnham, Chicago, Ill. Filed Apr. 10, 1903. 
Serial No. 151,998. 





A sand-blast apparatus comprising the tank, the 
discharge-pipe leading from it, to the sand- carry- 
ing hose, the compressed-air-supply pipe opening 
into the upper part of the tank and having the 
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upper and lower controlling-valves, the inclined 
coupling between the sand-carrying hose, the com- 
pressed-air-supply pipe and the discharge-pipe 
from the tank, and the air-blast nozzle having its 
point of discharge in the inclined coupling be- 
neath the mouth of the discharge-pipe from the 
tank, substantially as described. 


747,397. PNEUMATIC STRAW-STACKER. 
Samuel D. Felsing, Crookston, Minn. Filed 
Mar. 5, 1903. Serial No. 146,378. 





A pneumatic straw-stacker, the combination 
of a hopper, means for forcing a blast of air into 
said hopper, and an extension forming an air- 
trunk connected flexibly with said hopper, the 
latter and the air-trunk having segmental, over- 
lapping parts concentric with the pivot whereby 
said parts are connected. : 


747,468. VALVE. Joseph W. Nethery, Indian- 
apolis, Ind., assignor to the Nethery Hydraulic 
Valve Company, Indianapolis, Ind., a Corpo- 
ration of New Jersey. Filed Nov. 8, 1901. 
Serial No. 81,545. 


747,551. AUTOPNEUMATIC MUSIC-PLAY- 
ING INSTRUMENT. George W. Haywood, 
Meriden, Conn., assignor to Wilcox & White 
Company, Meriden, Conn., a Corporation of 
Connecticut. Filed June 1, 1903. Serial No. 
159,450. 


In combination, for the purpose set forth, a 
wind way-passage, means for inducing a wind- 
current therethrough, a valve for controlling said 
Passage, a regulator-pneumatic device internally 
communicating with said windway-passage, and 
having a movable member with a connection for 
moving said valve, a tension-spring for said 
pneumatic, and an extraneous operating means 
connected with said pneumatic for temporarily 
applying force thereto in accord with or in oppo- 
sition to the normal action of the tension-spring. 


747,482. PNEUMATIC RAILWAY SIGNAL- 
ING APPARATUS. Ernest C. Irving, West- 
minster, England, assignor of one-half to John 
Patrick O’Donnell, Westminster, Middlesex 
county, England. Filed Apr. 3, 1903. Serial 
No. 150,959. 
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In pneumatic railway-signaling, a flexible dia- 
phragm, a casing inclosing said diaphragm and 
adapted to be attached to a signal-post, a plate 
and (or) rod in operative connection with the 
diaphragm, guides for said rod in the casing, a 
friction-roller on one end of said rod, a lever 
pivoted on the diaphragm-casing, one end of said 
lever being adapted to be operated on by the 
friction-roller, a wire connecting the other end 
of said lever to the signal-arm, and means for 
admitting the motive fluid to apd exhausting it 
from the diaphragm, all substantially as described 
with reference to the drawings annexed. 


747,565. PNEUMATIC FLUE-CUTTER. John 
T. McGrath, Fort Gratiot, Mich. Filed Sept. 
5, 1902. Serial No. 122,235. 


A flue-cutter, the combination with the cas- 
ing having a radially-movable cutter, of a spindle 
rotatably mounted in the casing, adapted when 
rotated to force said cutter outwardly, a recipro- 
cating piston within the casing, and means where- 
by the reciprocation of the piston imparts rotary 
movement to said spindle, substantially as de- 
scribed. 
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A. flue-cutter, the combination with the 
rotatable casing, the central spindle extending 
therethrough and having spiral grooves formed 
therein and a cutting wheel adjusted and sup- 





ported by the spindle, of a cylinder attached to 
or forming part of the casing and having an air- 
inlet 
piston located within the cylinder and provided 
with a stem having a rectangular end having a 
central orifice designed to receive the spiral- 
grooved end of the spindle, balls located in the 
spiral grooves and set-screws designed to extend 


pipe and an outer rectangular recess, a 


through the square portion of the stem and hav- 
ing cup-shape inner ends designed to receive and 
hold the balls in position and a spring located be- 
tween the piston and the end of the cylinder, as 
and for the purpose specified. 


747,599. SELECTIVE DEVICE FOR PNEU- 
MATIC-DESPATCH TUBE SYSTEMS. Ed- 
mond A. Fordyce, Chicago, Ill. Filed Feb. 14, 

1902. Serial No. 94,143. 


A despatch-tube system, the combination with 
a main tube and a series of branch tubes leading 
therefrom, of switches located at the junctions 
of the several branch tubes with the main tube, 
pivoted triggers disposed across the path of travel 
of the carriers in advance of said switches, pivoted 
tripping-levers disposed alongside said triggers and 
having projections extending to varying distances 
beyond the planes of the triggers, 
switch-operating arms pivoted to and advanced 
by said tripping-levers into engaging relation to 


transverse 


their respective switches, connections between the 
triggers and their respective switch-operating arms 
for raising the latter, and a series of carriers 
having graduated 
operate with the 


heads to co- 
of the 


holes in their 
graduated projections 


tripping-levers, substantially as described. 


747,656. PRESSURE-RETAINING VALVE. 


Filed 


Francis P. Skeffington, Spokane, Wash. 
Serial No. 168,055. 


Aug. 3, 1903. 
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An_air-brake combination with 
an automatic pressure-retaining valve connected 
to the auxiliary reservoir and the triple-valve 
exhaust, of a bleed-valve controlling and in com- 


system, the 


munication with the pressure-retaining valve and 
the auxiliary reservoir. 


747,724. 
dan, Lowell, Mass. 
No. 176,551. 


AUTOMATIC SWITCH. 
Filed Oct. 10, 


Oliver Jor- 
1903. Serial 


A device of the class described, the combi- 
nation with a main duct, of a branch duct leading 
therefrom, a normally closed and locked switch 
disposed between said ducts, means operable by 
a carrier for releasing the switch, and means for 


automatically opening the switch. 


747, 7: 


338. COUPLING FOR AIR-PIPES. 
Allegheny, Pa. 
Serial No. 174,395. 


Harry 
Lafferty, Sept. 24, 


1903. 


Filed 





A coupler comprising two sections formed with 
alining openings, a gasket carried by each of the 
sections extending in said openings and having 
their outer faces in engagement with each other, a 
valve arranged in each of said sections, the 
faces of said gasket forming seats for 


said valves, auxiliary valves carried by the stems 


opposite 


of the first-named valves, with ports arranged in 
alinement with said openings, said auxiliary valve 
closing said ports, and foraminous caps at the 
outer ends of said ports. 


747,751. 


Murphy, 


PNEUMATIC HAMMER. Albert C. 
East St. Louis, Ill, assignor to 
Standard Railway Equipment Company, a Cor- 
poration of Illinois. Filed May 17,1901. Serial 
No. 60,693. 


A pneumatic hammer comprising a cylinder 
having ports for the admission and release of air, 
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a pistoh in said cylinder and a valve for con- 
trolling the admission and release of air, said 
valve being of the differential-piston type and 
having its smaller end exposed to constant pres- 
sure and having a groove in its smaller diameter 
arranged to communicate at all times with a main 
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release-port and to communicate alternately with 
the respective ends of the cylinder, the cylinder 
having a supplemental exhaust-port located in 
the forward portion thereof in position to be 
uncovered by the piston shortly before the com- 
pletion of its return stroke, and said piston having 
also a port communicating with the larger end 
of the valve-chamber and arranged to be un- 
covered by the piston simultaneously with the 
supplemental exhaust-port, substantially as de- 


scribed. 


747,752. PNEUMATIC HAMMER. Albert C. 
Murphy, St. Louis, Mo., assignor to Standard 
Railway Equipment Company, a Corporation of 
Illinois. Filed Sept. 16, 1901. Renewed Nov. 
2, 1908. Serial No. 179,636. 


A pneumatic hammer having ports for the ad- 
mission and release of pressure and a piston-valve 
arranged to control with the admission-ports and 
the release-ports and having ends of equal area, 
the ends of the valve-chamber being in communi- 
cation with the ends of the cylinder respectively 
beyond the release-ports and the cylinder, sub- 
stantially as described. 


A pneumatic hammer comprising a valve having 
cylindrical end portions of equal area and an 
intermediate groove, said hammer having ports 
communicating with the source of pressure and 
opening into the valve-chamber in position to be 
controlled by the front and rear ends of the 
valve respectively and having three ports opening 
into the valve-chamber in position to register with 
the groove in the valve, the end ports of said 
three communicating with the cylinder near the 
front and rear ends thereof respectively and being 
in position to be alternately closed by the ends 
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of the valve, and the intermediate port being 
permanently open to the groove of the valve and 
to the atmosphere, and said hammer having ports 
opening into the respective ends of the valve- 
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chamber beyond the limit of movement of the 
valve and communicating with the cylinder nearer 
the ends thereof than the ports which communi- 
cate with the valve-groove, substantially as de- 
scribed. 


747,817. AIR-BRAKE COUPLING. Rudolph W. 
Wilke, Auburn Park, and Mathias Bauer, South 
Englewood, Ill. Filed June 28, 1903. Serial 
No. 162,703. 


An _air-brake coupling comprising a casing 
having an air-outlet, a flexible gasket seated 
around said opening within said casing and having 
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an annular flange projecting therefrom, a metal 
gasket seated on said flexible gasket, an annular 
flange on said metal gasket entering the opening 
in said flexible gasket to hold said metal gasket 
centered, a chamfered valve-seat in said metal 
gasket, an air-escape groove in said valve-seat, a 
removable cap mounted in the opposite wall of 
the coupling, projections on said cap bearing upon 
said metal gasket to hold same compressed on 
said flexible gasket, a central cylindrical chamber 
in said cap, a valve controlling the air-outlet and 
having a stem entering said chamber in said cap, 
a spring interposed between said cap and said 
valve for normally holding the latter on its seat, 
a projection at the other end of said valve pro- 
jecting through the air-outlet, an enlarged head 
on said projection of smaller diameter than the 
air-outlet and a flat end and rounded edges on 
said head, said head projecting only slightly be- 
yond the free end of the flange of the flexible 
washer and serving as a cam to be engaged by a 
similar head on the other coupling member when 
coupled therewith to open said valve, substantially 


as and for the purpose set forth. 


747,987. PNEUMATIC CONVEYER ATTACH- 
MENT FOR FEED-CUTTERS. 
Stark, Wis. 


160,771. 


Leo J. Lee, 


Filed June 9, 1903. Serial No. 


The combination of a feed-cutter, a fan-casing 
having closed end walls and with the discharge 
leading tangentially from one side and adapted to 
receive the material from the cutter tangentially 
at the opposite side, the fan-blades curved radially 
and adapted to receive the material upon their 
concave sides and discharge it from their convex 
sides, and an extension conveyer-spout rotatively 
connected to said discharge, substantially as 


specified. 


747,896. PNEUMATIC 
Joseph K. 


assignor to the Indiana Manufacturing Com- 


STRAW-STACKER. 


Sharpe, Jr., Indianapolis, Ind., 


pany, Indianapolis, Ind., a Corporation of West 
Virginia. Filed Sept. 28, 1901. Serial No. 
16,876. 
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The combination, with a threshing-machine, of 
a pneumatic straw-stacker trunk or chute attached 
to and inclosing the rear upper portion thereof 
where it will receive the straw direct from the 


straw-floor of the separator, and a blast-fan located 


below said trunk or chute and provided with an 








air-conduit leading therefrom and arranged to dis- 
charge into the rear end of the straw-stacker trunk 
or chute just above the substantially horizontal 


floor of the straw-chamber therein. 


747,982. VALVE. John E. Kordick and Edward 
Sulgrove, Bridgewater, Iowa. Filed Sept. 5, 
1903. Serial No. 172,084. 


748,070. PNEUMATIC STACKER. John Henry, 
Grand Forks, N. D. Filed Mar. 6, 1902. Serial 
No. 96,984. 


A pneumatic stacker, the combination with 
a straw-conveying tube and means for forcing a 
blast of air therethrough, of a straw-receiving 
chamber having a contracted portion communi- 
cating with the conveyer-tube and means for 
directing a blast of air from the side of said 


chamber toward the contracted outlet thereof. 


748,192. VALVE. John Knowles, Colorado 


Springs, Colo. Filed Mar. 24, 1903. Serial No. 
149,329. 
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AIR-BRAKE SYSTEM. 


Philadelphia, Pa., 


748,302. DUPLEX 


William H. 
assignor to John E. Reyburn, Philadelphia, Pa. 
Filed Dec. 8, 1902. 


Nightingale, 


Serial No. 134,224. 





A brake, duplex cylinders having a separable 
central connection with means to attach each 
cylinder and the connection independently fo the 
car, an air-passage to the connection, a partition 
in the passage and a port at each side of the 
partition leading into each of the duplex cylinders 


aforesaid. 


AERATING 


Murray, Westminster, 


748,405. APPARATUS FOR 


LIQUIDS. Kenneth 5S. 


England. Filed Mar. 3, 1903. Serial No. 
146,601. 
748,498. AIR-PUMP. Martin E. Harmstead, 


assignor of one-half to Joseph 


Filed Oct. 29, 


3urlington, N. J., 
J. Sleeper, Philadelphia, Pa. 


1901. Serial No. 80,408. 


A device of the character described, a drum, 
a hollow axis therefor, a fluid partly filling the 
drum air-inlets, pipes communicating with the 
interior of the drum upon opposite sides of said 
fluid, aid means concentric with said shaft for 
forming communication alternately between one 
or the other of said pipes and the interior of said 
hollow shaft as the drum is oscillated in opposite 
directions whereby the direction of flow of the 


rsed. 


air is automatically controlled ai 
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Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the I. C. S. Com 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnership, 
corporations, trusts, patents, copy- 
rights and trade-marks. debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated. Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 

The six Bound Volumes of this Course, being 
Virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form 
They can be obtained with or withont the privi 
lege of instruction by mail. 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 1132, Scranton, Pa. 











Westinghouse 


Motor-Driven 
Air Compressors 





Noiseless, Dust and Waterproof 
Durable and Efficient 
Occupy Little Space 





For Particulars address: 
Westinghouse Traction Brake Co. 
26 Cortlandt St., New York 


Axle-Driven Air Compressors 
Motor-Driven Air Compressors for Car Brakes 
Stationary Work and Portable Blowing Outfits 
Apparatus Manufactured by 


The Westinghouse Air Brik2 Co 
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‘“*WHY NOT” 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 





Write fur full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 
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periodical. Interests compressed air users. Sub- 
scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 


261 BROADWAY, NEW YORK. 
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SULLIVAN DRILLS 


AND 


COMPRESSORS 


Give the most economical 
w? and efficient service in 
mining and contract work 











SEND FOR NEW CATALOGUE 


SULLIVAN MACHINERY CO. 





Claremont, N. H. J 3 5 Adams Street St. Louis 
New York Denver 
Pittsburg CHICAGO El Paso, Tex. 




















ENGINEERING NEWS 


A Journal of Civil, Mechanical, 


Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1 





* Probably the highest technical authority 
in Journalism.””— EAGLE, Brooklyn, N. Y. 











THE ENGINEERING NEWS Company” 
220 BROADWAY, NEW YORK. 
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Did You Ever Use 
Press Clippings? 





Do you want nO ages. printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject? 

Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you daily or weekly all clippings found on 
your topic. We Read and Clip about 25,000 
Publications each month. 
MANUFACTURERS can learn where there 
isa market for their goods and how best to 
reach it. 

BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 

ANYONE can gather all thatis printed about 
matters of immediate interest, the latest and 
best thought from many sources. 





UNITED STATES PRESS 


CLIPPING BUREAU 
153 La Salle St. Chicago,U.S.A. 


noua Send for our Booklet..... 

























ALL 


xinos or MOLDING MACHINES 


FOR CASTINGS, RANGING FROM 
THE LIGHTEST HARDWARE TO THE 


Plates for Tunnels 
IN FLASKS 26'x79''x18" 
AT THE RATE = » TONS A DAY 


PATTERNS ON 
DRAPER-TABOR HAND RAMMED 
MACHINES STAY UP AT THEIR 
PROPER HEIGHT ABOVE STRIPPING 

PLATE, ae, ATTENTION. 


Send for Catalogue 


THE TABOR MFG. CO. 


18th & Hamilton Sts., Philadelphia, Pa. 


CHICAGO OFFICE: 
30-32 South Canal Street 


ww 
The Tabor Mfg. Co. Schuchardt & Schutte 
49, Deansgate, Berlin 
Manchester, Eng. Fenwick Freres, Paris 








- WHEELER CONDENSER & ENGINEERING CO. 


NEW YORK. 


For 
MARINE 
and 
STATIONARY 
SERVICE. 





SURFACE 
CONDENSERS 
Mounted on 
Combined Air 

and 
Circulating 
Pumps. 


PROPRIETORS AND MANUFACTURERS OF 
WHEELER STANDARD SURFACE CONDENSER; 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEE? ~ 


WHEELER ADMIRALTY 
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The Stearns-Roger Manufacturing Company, : 
CONSTRUCTING ENGINEERS. | 
Chlorination Mills, Electric Plants _—_—_- | 
«______ Compressed Air Plants of any capacity. | 
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ROGER’S IMIPROVED CRUSHING ROLLS. 


i= 
Patented in the United States and Foreign Countries. E 


“These Rolls have been running very satisfactorily and appear to us to be unquestionably 
the best type of roll yet devised. General Manager, 
MOLLIE GiBson & A. J. MILLS, Aspen, Colorado.” 








Manufacturers of all classes of Machinery for Mining and Metallurgical requirements. | 
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THE 


ENGINEERING 
MAGAZINE 


THE ENGINEERING MAGAZINE 
publishes the best original articles 
by the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive feat- 
ures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
120-122 Liberty St., New York. 
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AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 


RoOcK DRIL L Ss 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCITY 
WESTERN REPRESENTATIVES : 
CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 
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COMPRESSED AIR 


700 PACES. 
600 HANDSOME 
ILLUSTRATIONS. 


By 
GARDNER D. 
HISCOX, M.E. 


PRICE, $5.00. 








ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


ITS USES AND APPLICATIONS 
LARCE 8vo. ABOUT ——— A complete treatise on Com- 


COMPRESSED AIR, 26 Cortlandt St., New York 
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pressed Air, comprising its phys- 
ical and operative properties from 
a vacuum to its liquidform. Its 
thermodynamics, compression, 
transmission, expansion, and its 
uses for a? purposes in min- 
ing and engineering work ; 
pneumatic motors, shop tools, 
air blasts for cleaning and paint- 
ing. The Sand Biast, air lifts, 
pumping of water acids and 
oils; aeration and purification 
of water supply, are all treated, 
as well as railway propulsion, 
pneumatic tube transmission, re- 
frigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 


DVOVEVVVVEVVVVVVVE 








COOPER- 
CORLISS 
ENGINES 


COMPRESSED AIR. 














FOR ALL POWER PURPOSES 





Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


Witt C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 














BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 
F, W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
507 Gould Building 
E, W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
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Slow Men 


are often simply men who have to work with slow tools. 
Give one of your slow workmen 


Keller 
Pneumatic 
see Tools 
and in many cases they will make him an uncommonly fast 
workman. The tremendous speed of KELLER TOOLS is 
a pleasure tothe men who handle them. It is almost impossi- 
ble to work slowly with them. Then they are*always ready 
for work, and don’t break down. 


Write for our new catalogue, and booklet on the 
‘Care and Use of Pneumatic Tools.’’ 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes. 





BRADFORD, PA. 


Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 








Class F. Steani-driven Two-stage Air Compressor, 





Hsed %. Officers of all Railroads 


Saee enema THE POCKET LIST or 
$1.00 per annum. RAILROAD OFFICIALS 
rHE OFFICI AL Advertising rates on application. 
RAILWAY EQUIPMENT pcci(te ors 
REGISTER sryierzit Micra omen 
Price, $5.00 per annum. Single copies, $1.00, 


Subscription 
SHE BRAILWAY EQUIPMENT & PUBLICATION CQ 
24 Park Place, New York, 











SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact, vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packings 
and Special Valves. In stock ready for } 
immediate delivery. 
THE « LONG-ARM” SYSTEM CO, 
CLEVELAND, 0. 








AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 
114 to 118 Liberty Street, 





NEW YORK. 











Bound Copies Vol. 7 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK, 














Will send you all 
newspaper clippings 
which may appear 


Romeike’s Press 
Cutting Bureau about you, or any 
subject on which 


you want to be “up-to-date.” A large force in our 
New York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
leading papers in the civilized globe. Clippings found 
for subscribers, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 


HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 








BRANCHES: 
London, Paris, 








Berlin, Sydney. 





PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 





























ROCK DRIL LS 


WORKING AT 360 FT. LEVEL 
WHITNEY REDUCTION CO. 
GOND HILL, N. C. 
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INGERSOLL-SERGEANT 


ORILL CO. 


PHILADELPHIA, PA. CLEVELAND, OHIO 
| PITTSBURGH, PA. CHICAGO, ILL. 26 Cortlandt Street, N. Y. 


BOSTON, MASS. ST. LOUIS, MO. 























LITTLE GIANT DRILLS 
BOYER HAMMERS 
FRANKLIN AIR COMPRESSORS 





KNOWN AS 


“The Invincible 
Combination” 


of Compressed Air Machinery 
ww 





‘*Little Giant’’ Drifl 











CATALOGUE? Chicago Pneumatic 
, Tool Company 


ww 


fe ‘S Fisher Bldg., . - CHICAGO 
‘‘Boyer’’ Long Stroke >» 95 Liberty Street, - NEW YORK 


Riveting Hammer 























AIR COMPRESSORS 


FOR OPERATING 
PNEUMATIC TOOLS, 
; HOISTS, ROCK DRILLS, 
‘ and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


AMERICAN AIR COMPRESSOR WORKS, 


Send for Catalogue. 26 Cortianory Stracet, N.Y 





























